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PHOENIX·GOODYEAR A1RPORT 

PHASE II PILOT HOLE BORING PROGRAM 

t.1 INTRODUCfiON 

The Phoenix-Goodyear Airport (PGA) Superfund site is located approximately 20 miles west 
of Phoenix, Arizona, in Township One North, Range One West, of the Gila and Salt River Baseline 
and Meridian (Sec Figure 1 for Study Area Location Map and Figure 2 for Site Location of PGA). 
The site, which encompasses an area of approximately 25 square miles, is within the jurisdictions of 
the cities of Goodyear, Avondale, and Phoenix. Investigations at the PGA site, which began in the 
early 1980s revealed that the soil and groundwater at the site were contamll!ated with volatile 
chlorinated solvents, including trichloroethylene (TCE), 1,1-dichloroethylene (DCE) and 
tetrachloroethylene (PCE), and chromium (Ecology and Environment, 1986; Engineering-Science, 
1988; CH2M Hill, 1988). In September 198.'l, EPA added the PGA site to the National Priorities 
List. Subsequently, a remedial investigation (RI) was initiated under the federal Superfund program 
(Ecology and Environment, 1986). The RI characterized the site, identified potential sources of 
chemicals in the aquifer, and identified possible clean-up solutions for the site. 

A feasibility study evaluated various alternatives for the cleanup of Section 16 at the PGA 
site. This section in the southern portion of the site and includes the Lora! Corporation facilily 
(formerly owned by Goodyear Aerospace Corporation) and the Phoenix-Goodyear Airport (formerly 
owned and operated by the U.S. Navy). The recommended treatment plan consisted of pumping the 
water from the aquifer, removing the volatile organics from the water by air stripping, and reinjecting 
the treated water into the aquifer. On September 29, 1987, the U.S. Environmental Protection 
Agency issued a Record of Decision specifying a separate operable unit remedy for the clean-up of 
Section 16 at the site (EPA. 1987). 

In August 1988, Goodyear conducted a pilot plant test of the air stripping and groundwater 
recharge system in Section 16. Based on the results of the pilot test and groundwater modeling, a 
full-scale treatment system was designed for the restoration of groundwater. The final design was 
presented in the Final Draft Design and Specifications, PGA Operable Unit Treatment Plant (ICF, 
1989). The proposed treatment system will withdraw water from the aquifer with 10 extraction wells, 
remove volatile organics by air stripping, and recharge the treated water into the aquifer with 11 
injection wells. The treatment will be implemented in two phases over a period of two years. During 
Phase I, five extraction and five injection wells will be installed. During Phase II, the remaining five 
extraction wells and six injection wells will be installed. The system will treat groundwater at 1,200 
gallons per minute (gpm) and will be operated for approximately 20 years. 

1.2 SUMMARY OF PHASE I PROGRAM 

ICFTechnology Inc.(ICF) conducted well drilling and aquifer testing at the Phoenix-Goodyear 
Airport from March through July 1989. This work was performed in accordance with the consent 
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order signed by the Goodyear Tire and Rubber Company and the EPA under Task 104 of ICFs 
contract v.ith Goodyear. 

Drilling, well installation, well development, and aquifer testing were performed by Beylik 
Drilling Inc. of La Habra, California under the supetvision of ICF geologists. Chemical laboratory 
analysis were performed by Analytical Technologies Inc. of Tempe, Arizona, and sieve analyses were 
performed by Sergent, Hauskins, and Beckwith of Phoenix, Arizona. 

ICF began drilling and well installation in March 1989. A total of four monitoring wells 
(NEW-I through NEW-4), seven extraction wells (E-1 through E-7), and 10 injection wells (I-1 
through 1-10) were included in the program plan (Figure 3 shows the locations of the original Phase 
I and II well locations). During the course of drilling extraction wells, ICF discovered that geological 
conditions were not favorable at the originally planned locations due to a high percentage of fine soils 
in the saturated intetval of Subunit A One of the extraction wells (E-3) was completed as planned 
except that the depth was increased; another (E-4) was converted to a four-inch PVC monitoring 
well; and one (E-7) was drilled, but then abandoned without installing the casing or screen • 

Following consolidation of all collected data, ICF and Goodyear met with the EPA to present 
the data and to request an extension of Consent Decree deadlines (which waa granted). In addition, 
a revised plan was presented to the EPA that involved drilling five extraction wells (NE-1 through 
NE-5) at new locations. The locations of the injection wells were not changed, and seven of the 
original 11 injection wells were planned to be installed (I-1, I-3, I-4, I~. I-8, I-9, and I-10). Also 
proposed as part of the revised program were test holes placed within 50 feet of the 
extraction/injection well locations, into which one-inch PVC piezometer/obsetvation wells would be 
installed (Figure 4 illustrates the location of the Phase I extraction and injection). Soil samples were 
collected during the drilling of the test holes for logging purposes (to determine if conditions were 
favorable for well installation at those locations) and performing sieve/grain size analyses for well 
design (ICF, 1991 ). 

The revised plan waa approved by the EPA and was implemented starting with test bole 
drilling from May 15 to May 23, 1989, and continuing with extraction/ injection well drilling and 
aquifer testing from May 31 through July 3, 1989. The treatment plant was constructed and began 
operating in December 1989 under the direction of another consultant. 
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2.0 SITE GEOLOGY AND HYDROGEOLOGY; CONCLUSIONS FROM PHASE I AND 
PRE-EXISTING REPORTS 

:u GEOLOGY 

The Phase I program demonstrated the complex nature of the geology and hydrogeology at 
the PGA site. Geologic conditions (encountering fine grained sediments) resulted in modifications 
in locating the extraction and injection wells. Previous RI reports indicated that Subunit A of the 
Upper Alluvial Aquifer contained coarse sediments com~ed of predominantly gravel and sands 
deposited by the through·flowing Gila River system. While this description is true, sufficient detail 
was lacking in explaining the complexities of the fluvial de~itional environment. The stratigraphic 
sequence of the fluvial de~itional environment has direct bearing on the potential pathways for 
groundwater movement and contaminant transport. 

Subunit A of the Upper Alluvial Aquifer is composed of sediments ranging from clay particles 
to gravel and boulder-size sediments. These sediments have been deposited by the current river 
systems (Agua Fria and the Gila River) during the past several million years. The river systems 
deposit sediments ranging in size from silts and clays (deposited laterally away from the channels in 
flood plains and overbank deposits) to sands and gravels (deposited in the stream channel or adjacent 
to the channels). As these stream channels migrate laterally and horiz.ontally (through deposition), 
the stratigraphic sequence becomes complex. ultimately comprising numerous buried stream channels 
that are stacked vertically, offset horizontally, stacked laterally and that can be broad or very narrow 
in appearance (Figure 5 illustrates the principal types of fluvial reservoir geometries). 

The alluvial drainage system in arid regions of the United States result from tectonic activity 
during which large blocks of the land surface are uplificd, creating mountain ranges. The areas 
between the mountain ranges are flat-lying basin regions where deposition occurs from sediments 
shed off the mountainous terrains. The deposition of sediments causes land subsidence in the basin 
areas, and ultimately thousands of feet of sediments can accumulate. As sediments are shed off 
mountainous regions, fan-shaped deposits of sediments called alluvial fans are formed. These fan
shaped de~itional environments are created when streams flowing from mountains reach the flat 
lying basin area.~, thus reducing the stream velocity and the carrying capacity. The coarser sediments 
are deposited first, and even further away from the source region, the finer sediments are deposited. 
Figure 6 illustrates a sedimentary facies and profile of arid-region alluvial fans while Figure 7 
illustrates a hypothetical fluvial system from the source region to a delta 

2.2 DEPOSmONAL mSTORY OF PGA SITE 

Knowledge of an area's geomorphic history and current depositional patterns, one can 
characterize and predict sediment loads, channel patterns and other characteristics in the fluvial 
system. Figure 8 illustrates the principal river types, and Figure 9 classifies channels based on pattern 
and type of sediment load. The Gila and Agua Fria river systems that currently exist in the 
Goodyear-Phoenix area are typical of braided and slightly meandering channel patterns. Sediment 
size in these fluvial systems are large; stream velocities are high; and stream channels have 
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relatively low stability. In other words, these stream channels will migrate laterally through time as 
stream velocities and sediment loading varies and subsequently burying previously deposited stream 
sediments. 

A review of U.S.G.S. topographic maps and historical aerial photographs of the site indicated 
the possibility of paleostream channels oriented in a north-to-south direction through the PGA site. 
The topographic map (Figure 10) illustrates the basin region between the Sierra Estrella Mountain 
Range to the south and the White Tank Mountain Range to the west. The Agua Fria River flows 
in a southerly direction to the east the PGA site, and the Gila River Oows in a westerly direction to 
the south of PGA The Gila and Agua Fria river systems probably migrated laterally throughout this 
region during recent geologic time (several millions of years). 

Geologic cross sections of subsurface sediments were constructed from· the existing well log 
data from the Phase I program and (rom previous investigations (Appendix A contains several cr05s 
sections generated from Subunit A well data). Cross sections from previous investigations were 
predominantly oriented parallel to the runway. These cross sections also generalized the geology of 
the site into fine and coarse-size sediments. The cross sections were created to show the complex 
sedimentary sequence, to illustrate the depositional history, and to determine if buried stream 
channels were trending in a northerly to southerly direction. 

These cross sections in Appendix A illustrate the interpretation of north-south trending, 
buried stream channels and show similarities in pattern as in Figure 5. These Cf05S-sections illustrate 
the variable and complex depositional history of the area, which directly influences groundwater and 
contaminant movement. 

2.3 AQUIFER CHARACTERISTICS FROM PHASE I PROGRAM 

During the Phase I program, five extraction and seven injection wells were drilled and 
constructed, then pump tests were performed. One of the injection wells (1·3) is not being used 
because of poor infiltration rates. A summary of the well construction for the extraction and injection 
weU is shown in Tables 1 and 2, respectively. Aquifer characteristics for the extraction wells arc 
noted in Table 3. The results of these tests depict variable pumping rates and drawdowns within the 
extraction wells. The pump test data indicate the variable hydrogeologic conditions that exist at this 
site. 

The geologic information and pump test data depict a heterogeneous hydrogeologic ~-ystem. 
Variations in sediment size influence pcnneability and hydraulic conductivities of the aquifer material. 
Zones of higher hydraulic conductivity (coarser grained sediments) will show preferential flow over 
zones of lower hydraulic conductivity (line grained sediments). 

03761•01·8 12 
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TABLE l 

PHASE I • WELL CONSTRUcnON SUMMARY 
PGA WELL DATA 

EXTRACTION WELL SUMMARY 

Ext. Wells 
as Bid NE-1 NE-2 NE-3 

Drilled Depth 110' 96' 92' 92' 

Cased Depth 110' 90' 90' 90' 

0.040" Screen Internal 85' - 105' 55'- 85' 60'- 65' 55'- 85' 

0.020' Screen Interval 65'- 85' 

Total Screen Length 30' 30' 25' 30' 

40'- 85' 35'- 55' 35'- 60' 35' - 55' 
Stainless Casing Intervals 105'- 110' 85'- 90' 85' - 90' 85'- 90' 
Total Stainless Casing Length 40' 25" 30' 25' 

Conductor Casing f nterval 0'- 40' 0' - 35' 0'- 35' 0'. 35' 

Pump Test Pumping Rate 100 110 58 85 

Approximate Drawdown 4' 21' 35' 

1989 Depth to Groundwater 46.80' 47.25' 44.70' 

03761.Q7·A 14 

NE-4 NE-5 

96.5' 98' 

95' 95' 

50'- 55' 50'- 60' 

70' . 90' 80'- 90' 

25' 20' 

30'- so· 30'. 50' 
55'- 70' 60' - 80' 
40'- 75' 90' - 95' 

40' 45' 

0'- 30 0'- 30' 

36 80 

32' 31' 

46.15' 45.60' 



., 

Drilled Depth 

Cased Depth 

0.040" Screen Interval 

0.020" Screen Interval 

Total Screen Length 

Stainless Casing 
Intervals 

Total Stainless Casing 
length 

Conductor Casing 
Interval 

Pump Test Pumping 
Rate 

Approximate 
Drawdown 

1989 Depth to 
Groundwater 

03761.07-A 

TABLE% 

PHASE I • WELL CONSTRUCI'ION SUMMARY 
PGA WELL DATA 

INJECI'ION WELL SUMMARY 

Injection 
Wells 1-1 1-4 I-6 I-8 
as bid 

110' 82' 95' 63' 70' 

110' 57' 90' 63' 67' 

30' • 105' 27' - 52' 30'. 65' 28'. 58' 22' . 62' 

75'-85' 

75' 25' 45' 30' 40' 

20'. 30' 
20'. 30' 7' - 27' 65'. 75' 18'. 28' 12'. 22' 
lOS' - 110' 52' -57' 85'. 90' 58'. 63' 62'- 67' 

15' 25' 25' 15' 15' 

0'. 20' o·. 7' o· . zo· 0' • 18' 0' . 12' 

!00 17 51 3 <3 

5' 25' 2' 7' 

39.97' 46.80' 49.55' 79.13' 

15 

I-9 l-10 

71' i1 

68' 65' 

23' - 63' 35'. 60' 

25' - 35' 

40' 35' 

13' . 23' 15' - 25' 
63'- 68' 60' - 65' 

15' 15' 

o· - B' 0' - 15' 

39 10 

8' 7' 

45.81' 45.52' 



Pump Test 
Pumping Rate, 

gpm 

Approximate 
Drawdown, ft 

Aquifer 
Thickness (b), 
ft 

Transmissivity 
Values (T), 
gpd/ft 

EsL Hydraulic 
Conductivity 
(K), ft/day 

Equations: 

03761~-A 

NE-1 

110 

4 

44 

8580 

195 

T = Kb 
K= Tlb 

TABLE3 

AQUIFER PROPERTIES 
PGA EXTRAcnON WELLS 

NE-2 NE-3 

58 85 

21 35 

44 45 

11440 3870 

260 86 

16 

NE-4 >IE-5 

36 80 

32 31 

45 50 

10350 15000 

230 300 
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2.4 GROUNDWATER 

Groundwater elevations were collected monthly at the PGA site for Subunit A monitoring, 
extraction, and injection wells. This information is presented in Figure 11, which is a computer
generated groundwater contour map of the Subunit A aquifer. Produced using March 1991 data, 
the map illustrates the effect the extraction system has on the groundwater system. The hydraulic 
gradient across the site ranges from 0.002 to 0.005 and slopes in a westerly-southwesterly direction. 

2.5 GROUNDWATER CONTAMINATION 

Groundwater samples are collected quarterly for chemical analysis to determine the 
concentration, extent, and nature of the TCE plume. An isopleth map was produced to illustrate the 
TCE plume (see Figure 12), which flows in a southerly- southwesterly direction. When overlayed 
with the groundwater contour map (Figure 13), the plume is offset from the dominant flow direction 
(except in the area of the extraction wells), indicating that the TCE plume is transported in a 
different pathway other than in the hydraulic downgradient direction. The groundwater and TCE are 
preferentially tlowing along pathways of higher hydraulic conductivity: these pathways are interpreted 
as buried stream channels. 

An example of this interpretation is provided in Figure 14, which illustrates a geologic 
envirooment of low hydraulic conductivity units with a higher hydraulic conductivity unit (i.e. buried 
stream channel) of significant lateral extent These stratigraphic sequences can consist of depth
uncorrelatable and vertically-stacked channel deposits that .provide preferential pathways for 
groundwater movement. Each stream channel can have different depositional processes and may not 
be vertically interconnected. These stream channels may be horizontally connected over short 
distances and separated vertically by finer-grained sediments (silts and clays). Each buried channel 
sand has its own primary component of flow in the stratigraphically down-dip direction. Monitoring 
such a heterogeneous system requires detailed boring log information to determine the location of 
these channels (Nielson, 1991. 

2.6 GROUNDWATER MODEUNG 

A portion of the groundwater treatment program addresses pumping water out of the 
Subunit A aquifer, then treating and reinjecting the treated water back into the aquifer. These 

-· activities must not have any adverse efTect upon the groundwater system in the area ICF developed 
for the PGA site a groundwater model using the Coupled Fluid, Energy, and Solute Transport 
(CFEST) software. This model was presented in the Conceptual Design Analysis Report for the 
Operable Unit Treatment Plant (ICF, 1988). The unit design included 10 extTaction wells and 12 
recharge wells. The withdrawal rate from the extraction system will be 1,150 gpm. The maximum 
drawdown during Phase I is predicted to be 8 feet near extraction well NE-L The maximum 
mounding is 6 feet and occurs in the center of the recharge zone. 
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Figures 15, 16, 17, and 18 indicate the effects the extraction system will have on the TCE 
plume after 10 years under winter flow conditions, 10 years under summer flow conditions, 20 years 
under winter flow conditions, and 20 years under summer flow conditions, respectively. These figures 
illustrate that the TCE levels after 10 years will still exceed 10 ppb to the south of the PGA property 
line. After 20 years, the TCE levels will range from 0.5 to 5.0 ppb. The model predicts the TCE can 
be contained within the limits of PGA after a 20-year period. The current groundwater contour map 
(Figure 11) shows a groundwater mounding of approximately 4 feet in the central portion of the 
injection site. Groundwater drawdown is estimated at approximately 2 to 3 feet and is located at 
extraction well NE-3. The modeling predictions fall short of the current field data, this is to be 
expected, because of the heterogenieties of the hydrogeologic system. However, the model does 
illustrate with some degree of confidence the extent of the plume in the southern portion of the PGA 
property and potentially off-site as well The model was performed in 1988, prior to completion of 
the Phase I and Phase n program. Additional information is available that could enhance the results 
of the groundwater model and should be incorporated. 

3.0 PIIASE ll PROGRAM 

3.1 INTRODUCTION 

The original Phase II program called for installing the remaining extraction/injection wells 
(refer to Figure 3 for original extraction/injection well locations) according to the original plan. 
Because of the heterogcneou.~ nature of the geology and data high TCE levels in the area o( 
monitoring well EMW-13, however, ICF proposed an alternative plan for Phase II extraction and 
injection wells in March 1991. This latter plan would aid in properly locating future wells at the PGA 
site. 

In reevaluating Phase I work and reviewing past documentation, water levels and TCE 
concentrations from the Subunit A monitoring wells, ICF determined that further information was 
necessary to determine geologic conditions in areas where data was limited or unavailable. In areas 
were TCE concentrations were 100 parts per billion (ppb) near the southern boundary along Highway 
85, ICF was concerned with the off-site migration potential of the TCE plume. 

The TCE and groundwater maps indicate that the hydraulic gradient is toward the extraction 
system, but the TCE plume is oriented in a southerly-southwesterly direction and is offset to the 
south of the regional hydraulic gradient. Based on previous geologic and hydrologic information, ICF 
is concerned about potential off-site migration through preferential pathways that are oriented 
differently than the regional hydraulic gradient indicates. Previous groundwater modeling indicates 
plume containment can be achieved, but this may be approximately 1 Q-20 years from the present. 

ICF developed a plan to address this situation and presented this to Goodyear and EPA 
The proposed plan was to use Cone Penetrometer Tests (CPT) to determine lithology and collect 
groundwater and soil samples for chemical and grain size analysis. This information would help locate 
future Phase II we lls. CPT would enable ICF to determine the lithology for proposed 
extraction/injection we lls quicker than with traditional borings and split spoon sampling. CPT utilizes 
a specially design probe to continuously measure dynamic pore pressure, cone resistance and sleeve 
friction which can be calibrated with weU log information to determine subsurface lithologic 
characteristics. 
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Predicted TCE Levels (ppb) at Water Table after 10 years of Pumping under Winter Flow 
Conditions, Unifonn Design (1,600 gpm). 

Source: ICF 1988; Design Analysis of Operable Unit Remedy for the PGA Site. 
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Predicted TCE Levels (ppb) at Water Table after 10 years of pumping under Summer 
Flow Conditions, Uniform Design (1 ,600 gpm). 

Source: ICF, 1988; Design Analysis of Operable U nit Remedy for the PGA Site. 
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Predicted TCE Levels (ppb) at Water Table after 20 yean of pumping under /winter Flow 
Conditions, Unifonn Design (1,600 gpm). 

Source: ICF, 1988. Design Analysis of Operable Unit Remedy for the PGA Site. 

Figure 17 

25 



SCIII.E 
o 2.000 n 

Predicated TCE Levels (ppb) at Water Table after 20 yean of Pumping under Summer 
Flow Conditions, Uniform Design (1,600 gpm). 

Source: ICF, 1988. Design Analysis of Operable Unit Remedy for the PGA Site. 

Figure 18 
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A total of 29 CPT sites (Figure 19) were located for determining the location of Phase II 
extraction/injection wells. In addition to the originally proposed extraction and injection well 
locations in the southern portion of the site, one new extraction well and four injection wells were 
proposed in the area of monitoring well EMW-13 to create a groundwater mound to divert the TCE 
plume toward the proposed extraction well. EPA requested further information before completely 
agreeing to the proposed extraction/injection wells located near EMW-13. The proposed CPT 
program outlined by ICF would identify if the TCE plume was beyond (in the downgradient 
direction) the monitoring wells along the southern boundary of PGA 

The pilot hole boring program was scheduled to begin duri.ng mid-April, but because of 
licensing and registration requirements for contractors to work within the state of Arizona, the plan 
was modified to hire a drilling contractor licensed in Arizona and to use hollow-stem auger and split 
spoon sampling techniques. This phase of the program precluded the actual Phase II 
extraction/injection well installation that was scheduled to begin in early May 1991. The revised 
schedule for the pilot borings was slated to begin May 6, 1991, followed by installation of 
extraction/injection wells. 

Prior to Phase n work commencing, Goodyear and ICF were informed by EPA of potential 
petroleum hydrocarbon contamination in the groundwater near the proposed extraction well locations 
in the northern portion of the project site. This information was presented to Goodyear and ICF 
during the April 1991 meeting in San Francisco, California. The Phase 0 plan was then further 
modified, and the pilot hole borings located north of pilot boring PB-27/I-19 \\'Cre temporarily 
withdrawn from the scope of work. The program continued in the southern portion of the site as 
planned. 

3.2 PILOT HOLE BORING PROGRAM 

Heber Mining and Exploration Company (Phoenix, Arizona) was contracted to perform the 
drilling of the pilot borings and to collect split spoon soil samples at intervals specified by ICF. Work 
commenced on May 9, 1991 and the first phase was completed May 23, 1991. The initial plan was 
to auger and sample 29 boring locations; however, because of potential petroleum hydrocarbon 
contamination in the northern portion of PGA, the Pilot Hole Boring Program was modified to work 
only in the southern portion of PGA This part of the program did not extend any further north than 
where existing buildings are located (PB-2711·19 area, refer to figure 20). Future work in the 
northern portion is being considered, and ICF is drafting a work plan at Goodyear's request for the 
northern PGA site. 

Geraghty and Miller, Inc. (Phoenix, Arizona) is currently assessing the petroleum hydrocarbon 
contamination and proposing future investigations at other localities at the PGA site. G&M's 
investigations revealed petroleum hydrocarbon contamination in the soil and groundwater in the 
northern portion of the site between monitoring wells EMW -16 and EMW-1 0. Any future extraction 
wells in this location will need to be carefuUy sited and monitoring wells installed to ensure that 
petroleum hydrocarbons are not extracted and treated in the air stripping plant ICF is preparing a 
work plan to address future Phase II work in the northern portion of the site. 
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During the Phase n Pilot Hole Boring Program, 18 pilot borings were drilled and sampled. 
Sampling consisted of soil and water samples for grain-size analysis and groundwater chemistry. Soil 
samples were collected at three intervals based on the proposed extractioolinjection well screen 
depths. For the injection wells, three soil samples were randomly collected and composited within 
the proposed screened interval (20 to 60 below ground surface) and sent to Western Technologies, 
Inc. (Phoenix. Arizona) for grain-size analysis. The same procedure was used in selecting the soil 
samples from the proposed extraction well. The soil samples were collected between 40 and 110 feet 
below ground surface. 

Groundwater samples were collected after the pilot borings were terminated. The depth of 
the pilot borings vary according to geologic conditions and did not exceed 110 feet in depth. Table 
4 presents a summary of the pilot holes with total boring depth and depth to groundwater. Water 
samples were collected using disposable teflon bailers modified to collect groundwater at depth 
(similar to a point source bailer). The bailers were weighted, and the top of the bailer was modified 
to allow water to flow freely through as the bailer was lowered into the boring. This procedure was 
done because TCE is a volatile organic and the drilling procedures are anticipated to create turbid 
groundwater conditions. thus volatilizing TCE (if present) and reducing the concentrations. 
Modifying the bailers would enable the sampler to retrieve groundwater near the bottom of the 
boring, therefore obtaining a more representative sample than if collected near the water table. The 
results obtained, along with the geologic data, will be used to determine the location of future 
extractioolinjection wells at PGA 

4.0 SUMMARY AND FINDINGS FROM THE l'ILOT HOLE BORING PROGRAM 

4.1 SIEVE/GRAIN ANALYSES 

Sieve analysis was performed on soil samples collected from the pilot hole borings. Sieve 
analysis allows for the design of the screened interval in the extractionfmjection wells. Goodyear 
requested that .040 screen interval easing that was purchased during Phase I be utilized. Therefore, 
the sieve analysis will be used to determine filter pack size. 

The grain size plots in Appendix B illustrate that the soil samples contain a large percentage 
of fine material. Each of the grain size plots have two grain size curves. Originally the results from 
the lab were plotted and reviewed. Because of the excessive fine material in the samples, the coarsest 
material was eliminated, and the percentages passing through the sieves were recalculated. The 
coarsest material (318-inch and larger) was deleted because this coarse material does not present a 
problem in the filter pack design. Based on preliminary review of the sieve analysis and the pre
determined slot size for the extraction wells, there will be a fine-grained passing through the screened 
intetval. 

4.2 CHEMICAL ANALYSIS OF GROUNDWATER SAMPLES 

Groundwater samples were collected in all pilot borings that extended below the groundwater 
table. Groundwater was encountered approximately at the 50 to 55-foot depth below ground surface. 
Table 5 contains a summary of the laboratory analysis from Analytical Technology Inc. The 
methods used for analysis included EPA method 60 ll&:J1. for volatile organics and the modified EPA 
method 8015 for petroleum hydrocarbons. ICF wanted to verify if petroleum hydrocarbon 
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TABLE4 

Pilot Boring Summary 

BORING BORING WATER GROUT WELL 
PB # DATE DEPTH DEPTH DEPTH SITE 

5 Suspended E-10 

6 Suspended E-06 

7 Suspended 

8 Suspended E-08 

9 Suspended E-07 

10 Suspended 

11 Suspended 

12 Suspended l-13 

13 May 10-91 107 57 28 l-14 

14 May 16-91 89 51 40 

15 May 13-91 107 51 18 

( 16 May 21-91 107 47 52 

17 May 09-91 107 53 30 E-11 

18 May 17-91 107 45 40 

19 May 2()..91 43 - 37 
I 

-~ 19 May20-91 47 - 35 

20 May 20-91 102 54 62 

21 May 13-91 97 56 2 1-15 

22 May 15-91 99 40 0 l-16 

23 May 15-91 14 -- 0 1-17 

23 May 15-91 28 20 16 1-17 

24 May 23-91 67 45 37 1-12 

25 Suspended 

26 Suspended 1-18 

27 May 15-91 97 55 3 1-19 

28 May 14-91 107 56 4 1-20 

29 May 22-91 60 40 29 1-21 

31 



TABlE S. PHOENIX·OOOOYEAA AIRPOIIT · 1/ATElt ANAlYSES 

SAMPlE NLIIIU 03761·PBI3•G111 03761· TB14·GII1 03761 - l't 15·GII1 03761 ·PS16·GII1 03761·PB17·GII1 SAMPLE LOCATION P8·13 P8 ·14 l't·15 pt-16 PS ·17 LAIIOI!ATORJ IIUMIIER 10568301 10578501 10571801 105831 01 10566001 DATE SNIPLED 5!10/91 5{16/91 5/13{91 S/21/91 S/9/91 UIIJT ug/L IJII/l IJII/L IJII/L UU}L 

VOI.AIJLE ORGANICS · EPA 601/602 

BENZENE 0.5 N 0.5 N 0. 6 0.5 N 0.5 H BROMOOICHLOROMEIHANE D.2. 0.2 0.2 • 0.2. 0.9 8R(II()I'ORM 0.2. D.2 • 0.2 N 0.2. 0.2 • &aOIOIETIWIE 0.2 I 0.2 • 0.2 N 0.2. 0.2 • CAABOII TETRACHlORIDE 0.2 • 0.2 • D.2 • O. l 0.2 I 
CHLOR08EMZENI: 0.5 N 0.5 N 0.5 • 0.5 • 0.5 II CHLOROEIHANE 0.2 • 0.2 N 0.2 N D.2 M 0. 2 H CHLOROFORM 3.1 1.5 1.0 3.1 3.9 CHLOROMETHANE 0.2. 0. 2 N 0.2 N D.2 • D.2. DIIRCIIOCHlOROET MAllE 0.2 I 0. 3 0.2. O.l I 0.6 
2· CHLOROEIHJL VIIIYL ETHER 0.5 • o.s • 0.5 • 0.5 • 0.5 I 1,3·0I CHLOR08EIIZENE o.s • o.s • 0.5 • 0.5 • 0.5. 1,2 & 1,4·01CHLOR08ENZEIE o.s. 0.5 II 0.5 II 0.5 N 0.5 N DICHLOROOIFLUOROMEIIWIE 0.2 II 0. 2 N 0.2 • 0.2 N 0.2 N 1,1·01CIILOROEIHANE 0.2 N 0.3 1.9 0.2 N 0. 2 N 

"' 1,2·01CMLOROETKAM£ 0.2 I 0.2 N 0.5 0.2 0.2 I "' 1, 1·0ICHLOROETHENE 2.4 1.6 12.8 3.0 3.5 1,2·01CHLOROETHEIIE (TOTAL) 0.2 II 0. 2 N 0.6 0.2 • 0.2. 1,2-0ICHLOROPROPANE 0.2 N 0. 2 N 0. 2 N 0.2 II 1. 4 CIS·1,2· DICHLOROPROPEIIE 0.2 N 0. 2 H 0.2 N 0.2 N 0.2 N 

TRAMS·1,3·DICHLOROPROPEIIE 0.2. 0.2. 0.2. 0.2 • 0.2. ETHYLIEMUIIE 0.5 I 0.5 • 0.5 • 0.5. 0.5 • METHYLENE CHLORIDE 2. 0 • 2.0 • 2.D • 2.0 • 2.D II 1,1,2,2-TETRACHLOROETHAIE 0.2 • 0.2 • 0. 2 • 0.2 II 0.2 • TETRACHlOROETHEIE 2.6 0.2 II 1.6 0.4 l.a 
TOlUENE o.s • 0.5 N 0.5 N O.S M 1.5 1,1, 1·TRICHLOROETNANE 3.7 0.2 • 0.7 0.5 21.4 1,1,2-TIICHLOROETHAIIE 0. 2 • 0.2 • 0.2 • 0.2 • 0.2 • TRICHlOROETIEIE 8. 7 3.7 S4.a 220.0 29.2 TR!CHLOAOFLUOROMETHAIE 0.5 • 0.5 II 0.5 • 0.2 0.5 • 
VINYl CHLORIDE 0.2. 0.2 • 0.2 H 0.2. 0.2 N TOTAL XYlENE$ 0.5 N 0.5 II 0.5 • 0.5 N 0.5 N TRICHlOROTRiflUOROETHANE 2.0 N 2.0 • 2.2 2.0 II 2.0 • 

FUEl HYOJIOCARSOI<S, (IIQ/l) 
MODIFIED EPA METHOD 8015 

s.o • 5.0 • 5.0 • s.o. 5.0 N 

OOOO· lAB.wkl 17·Jun·91 II: Not Detected. 



• __ ; 

TABU 5 (cont. l PHOENIX· GOOOYEAR AIRPORT · ~TER ANALYSES 

SAMPLE NUIIBI'R Ol761·TB18· GW1 Ol761·PBZO·GII1 Ol761 · PB21·GII1 03761·P822· GII1 03761·P82l-GW1 SAMPLE LOCATION P8· 14 PB-20 PB-21 PB· 22 PB-27 LABORATORY IIUM8ER 10578502 10582001 10571802 10577101 10573801 DATE SAIOPLED 5/16/91 5/20/91 5/1)/91 5116/91 5/15/91 UIIIT ug/L ug/L "11/l ug/L ug/L 

IIOI.AT I Lf ORGANICS · EPA 601/602 

BENZENE o.s • 0.8 0.5 H o.s ~ 0.5 N 8ROMOD I CHLOROIIET HAllE 0.5 0.2 M 0.2 N 0. 2 M 0.2 N BllQ40fORII 0.2 M 0.2 M 0.2 N 0.2 M 0. 2 N BaOIIIM T MAllE 0.2 N 0.2 M 0.2 • 0.2. 0.2 • CARBON TETRACHLORIDE 0.2 N 0.2. 0.2 N 0.2 • 0.2 • 
CHLOROUEHZENE 0.5 N 0.5 N 0.5 N 0.5 " 0.5. CHLOROETHAHE 0.2 N 0.2 N 0.2 H 0.2 " 0.2. CHLOROFORM 0.8 3.8 2.2 0.8 1.0 CHLOROMETHANE 0.2. 0.2 N 0.2 N 0.2 • 0.2 N OIBROIIOCHLOROIIETHANE 0.5 0.2 N 0.2 N 0.2 • 0.2 • 
2-CHLOROETHTL VINYL ETHEl 0.5 • 0.5 N 0.5 N 0.5 • 0.5 • 1,3-0ICHLOROBENZENE 0.5 • 0.5 N 0.5 N 0.5 N 0. 5 • 1,2 & 1,4· 01CHLOR08EHZENE 0.5 N 0.5 N 0.5 N 0.5 " 0.5 M OICHLOROOifLUOROIIETHANE 0.2 N 0.2 M 0.2 N 0.2 N 0. 2 N 1,1-0ICHLOROETHANE 0.2. 0.2 H 0.6 0.2 N 0.2 N 

.... 1,2-0itHLOROETMAME 0. 2 • 0. 2 • 0. 2 0. 2 • 0. 2 • .... 1,1·01CHLOROETHEME 0.2 • 0.2. 2.1 0. 2 • 2.2 1,2-DICHLOIOETHENE (TOTAL) 0.2 N 0.2 N 0.3 0.2 N 0.2. 1,2·01CHLOROP«OPAHE 0.2 N 0.2 N 0.2 N 0. 2 N 0.2 N CIS · 1,2·DICHLOROPROPENE 0.2 N 0.2 H 0.2 N 0.2 tl 0.2 H 
TRAH$·1,3·01CHLOROPROPENE 0.2 M 0.2 M 0.2 • 0.2 N 0. 2 • ETHYliUZEIIE 0.5 • 0. 5 M 0.5 • 0. 5 • 0. 5 M METHYLENE CHLORIDE 2.0 • 2.0 • 2.0 • 2.0 • 2.0 • 1,1,2,2·1ETRACHLOROETHANE 0.2 N 0.2 N 0.2 • 0.2 N 0.2 • THRACHLOROETHENE 0.2 tl 0.3 0.8 0.5 N 0.6 
TOLUENE 0.5 N 0.5 M 0.5 N 0.5 N 0. 5 N 1,1,1·TRICHLOROETHANE 0.2 N 0.2 N 1.2 0.2 N 0.2 N 1, 1,2-TIICHLOROETHANE 0.2. 0. 2 N 0.2 N 0.2 N 0.2 • TIICHLOROETHEIIE 2.2 44.0 135.0 1.2 12.2 TR I CHLOROF LUOROIIE TIWIE 0.5 • 0.5 . 0.5 • 0.5 • 0.5. 
VINYL CHLORIDE 0.2 N 0.2 H 0.2 N 0.2 N 0.2 H TOTAl XVLENES 0.5 N 0.5 0.5 N 0.5 H 0.5 M TRICHLOROlRiflUOROETHANE 2.0 • 2.0 N 2.0. 2.0 • 2.0 H 

fUEl KYOROCARIOIIS, (11111/L) s.o • 5.0 • 5.0 • 5. 0 • 5.0 • IIOOIFIED EPA IIETHOO 8015 

GOOD-lAB. wlt1 IT· JL0\·91 H: Hot Oe1«:1ed. 
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TABLE S (cont.) PHOENIX·GOOOYEAR AIRPORT • WATER ANALYSES 

SAIIPLE -BER 03761·PB24·GW1 03761·PB28·GU1 03761·PB29-GW1 CQII>OSITE SOIL SAMPLE LOCATION P&-24 P8·28 P8·29 P8·13/P8·17 uaou TONY ••u 10588S01 10571803 10586001 10S6830S DATE s-lED S/23/91 5!13/91 5!2Z/91 5!10/91 !MIT ug/L ug/L Uli/L 11!1/ka 

WLATILf OMGAIUC$ · EPA 601/602 

BENZENE 0.5 M 0.6 0.9 0.025 • IIROMOD I CHLOMOIE THANE 0.2 M 0.2 N 0.2 N 0.010 • BROMOFOM" 0.2 • 0.2 H 0.2 N 0.010 N BR~INANE 0.2 H 0.2 H 0.2 N 0.010 N CARBON TETRACHLORIO£ 0.2 • 0.2 M 0.2 N 0.010 • 
CHLOR08£MZEIE 0.5 • o.s • 0.5. 0.025 • CHLOROUHANE 0.2 • 0.2 • 0.2 • 0.010 • CHLOMOF()IIH 0.2 • 0.4 5.8 0.010 • CHLOMOIETHANE 0.2 • 0.2 N 0.2 N 0.010 N 018ROMOCHLOROIETHAME 0.2 N 0.2 H 0.2 N 0.010 • 
2-CMLOIOETHYL VINYL EIMER 0.5 • o.s • o.s • 0.025 • 1,3-0ICHLOROBEIZEIE o.s • O.S M 0.5 M 0.025 M 1,2 ' 1,4-0ICHLOROBlNZEI£ 0.5 • 0.5 M 0.5 • 0.025 • D I CH L 01100 I F LUOI«lME T HAllE 0.2 • 0.2 H 0.2 N 0.010 H 1,1·DICHLOROETHAME 0.2 • 0.2 H 0.2 u 0.010 • 

..., 1,2·DICHLOROETMANE 0.2 • 0.2 • 0.2. 0.010 • ~ 1,1·01CNLOROETHENE 0.2 • 0.2 • 0.2 • 0.010 • 1,2-DICMLOROETHENE (TOTAL) 0.2 • 0.2 • 0.2 • 0.010 • 1,2-DICMLOROPROPANE 0.2 • 0.2 N 0.2 • 0.010 M CIS-1,2·01CHLOROPROP£ME 0.2 • 0.2 N 0.2 N 0.010 • 
TRAMS·1,3·01CHLOROPROP£Mf 0.2 • 0.2 M 0.2 M 0.010 • ETHYLIUl£16£ 0.5 • o.s • 0.5 • 0.025 • IE THY LEN£ CHLORIDE 2.0 • 2.0 M 2.0 • 0.100 • 1,1,2,2·1£TRACHLOROETHAIE 0.2 • 0. 2 H 0.2 N 0.010 • TETRACHLOROETHEIE 0.2 N 0.5 0.2 N 0.010 • 
TOLUEIIf o.s • 0.5 N 0.5 • 0.025 M 1,1,1-TRICHLOROETNAIE 0.2 • 0.6 0.2 • 0.010 • 1,1,2·TR)CHLDROETHAN£ 0.2 • 0.2. 0.2. 0.010 • TRICHLOMOETHEM£ 0.2 N 32.1 o.a 0.010 • TRICHLOROFLUOROIETHAME O.S N o.s • 0.5 N 0.100 N 

VINYL CHLOMIO£ 0.2 N 0.2 • 0.2 • 0.010 • TOTAL KYL£MES 0.5 • 0.5 • o.s • 0.025 • TRICHLOROTRIFLUOROETNAIE 2.0 • 2.0 • 2.0 • 0.010 • 

FUEL HYDROCARBONS, (NQ/L) 5.0 N 5.0 N 5.0 • 5.0 • MODIFIED EPA METHOD 8015 

GOOO·LAB.•k1 17·Jun·91 N: Not Detected. 



contamination was in areas where future extraction wells were targeted. There were no petroleum 
hydrocarbons detected in the groundwater samples collected during this round of Phase II work. 

The primary contaminant of concern is trichloroethene (TCE). The highest concentration 
of TCE detected in the groundwater samples collected during this program was 220 ppb. (PB-16-
Figure 21). This location is within the TCE plume (refer to Figure 12) near the Phase I extraction 
weUs. Groundwater samples collected from the pilot hole borings along the southerly boundary of 
PGA all contained concentrations of TCE. The highest value in this area was at PB-21/I-15location. 
The TCE concentration at this location is 135 ppb. TCE concentrations obtained during the Phase 
II program varied throughout the site and do not necessarily correspond to the TCE i~pleth map. 
This could be another reasonable explanation supporting the buried stream channel theory. 

·; Other volatile organics encountered during the Phase II program that exceed Maximum Level 
Drinking Water Standards are 1,1-dichloroethene (PB-15, 128 ppb). Table 6Jists all organics detected 
in the water samples collected. 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 

The Phase II Pilot Hole Program initiated in May 1991 and focusing on the southern portion 
of the site revealed the following facts: 

1) The geology of PGA site is highly complex resulting from the deposition of sediments from 
braided stream channels of the Agua Fria and Gila River systems. The sediments are derived from 
nearby mountain ranges uplifted by block faulting. The uplifted bedrock material is weathered by 
water and transported downslope, then deposited a.~ alluvial fans, and further transported 
downgradient from the source area in stream and river systems. Through geologic time, these 
materials were reworked and buried by further stream sedimentation, creating a very complex geologic 
and hydrogeologic environment. Groundwater flow through the sediments can be preferentially 
oriented in buried stream channels and now in a stratigraphically downdip direction that may be 
oriented differently than the hydraulic gradient. Contaminants can be transported along these 
channels, which have higher hydraulic conductivity values than the surrounding fmer-grained 
sediments. 

2) Evidence from previous investigations and the Phase I and II program indicate the TCE 
plume is trending in a southerly-southwesterly direction, and is offset to the south from the regional 
hydraulic gradient direction. The regional hydraulic gradient is toward the west-southerly direction. 

3) TCE was detected in all the groundwater samples collected for the pilot hole borings 
except PB-24/1-12, which is the only location where TCE was not detected. The other borings where 
TCE was not indicated were borings that did not penetrate the groundwater. This information 
confirms that TCE concentrations in excess of 100 ppb are located to the south of monitoring wells 
EMW-13, E-3, and E-4, all of which are very ncar the southerly property boundary of PGA. The 
data suggests the possible scenario that the TCE plume could be extended to off-site areas to the 
south. At this time, the leading edge of the plume cannot be determined, but additional monitoring 
wells should be considered off-site, south of Highway 85. These wells should be placed \\ithin 500 
feet of the highway to determine and detect potential contamination. If these wells show 
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A Pilot Boring Location 

e Proposed Extraction Wells 

• Proposed Injection Wells 

E-9 :Iff//.?~~ 

PB-1 4 3.7ppb TCE /~ ~r 
PB-15 54.8ppb TCE ~ A , ///// // .. ' r f/,7/ // a 

tJY_: I 
1L.IJI E-12 
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~jC - 1-23/PB-31 
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TABLE 6. PHOEMIX·GOOOYEAR AI RPORT • VOLATILE ORGANICS DETECTED IN ~TER SAMPLES. 

DETECTION MAX. LEVEL 
SAMPLE LOCATION LIN ITS DRINKINC PB·13 PB·14 PB· 15 PB·16 PB·17 PB·18 PB·20 PB·21 P8 · 2Z PB·27 PB·28 PU· 29 DATE SAMPLED 1/ATER 5/10/91 5/16/91 5/13/91 5/ll/91 5/9/91 5/16/91 5120/91 5/13/91 5!16!91 5/15/91 5/13/91 5/ZZ/91 UNIT ug/L ug/L ug/L ugjl ug/L U9/L ug/L ug/L ug/L U9/L ug/L ug/L U9/l UIJ/L VOLATILE ORGANICS 

l•IO:I ;.i 0.5 5.0 Ill) 110 0.6 110 110 110 0.8 NO 110 Ill> 0.6 0. 9 c • t ~o.•'i "'~ 1P.AOIU:II:JOE 0.2 5.0 110 NO 110 0.3 110 110 NO NO 110 NO 110 110 .,l··.:t; ;•1 (.flOE: THANE 0.2 110 0.3 1.9 NO 110 110 110 0.6 110 NO NO Ill) l.Z viCHLOROETHANE 0.2 5.0 MD ND 0.5 0.2 ND NO ND 0.2 ND ND NO NO l , I ·OJCHLOROETHENE 0.2 7.0 2.4 1.6 12.8 3.0 3.5 NO NO 2.1 ND 2.2 110 MD 
1,2·DICHLOROETHENE (TOTAL) 0. 2 70 .0 • ND ND 0.6 ND ND ND ND 0.3 MD Ill) NO Ill) 1,2·DICHLOROPROPANE 0.2 5.0 ND NO ND NO 1.4 NO NO NO ND NO NO 110 TETRACHLOROETHENE 0.2 5.0 2.6 NO 1.6 0.4 3.8 NO 0.3 0.8 NO 0.6 0.5 Ill) TOlUENE 0.5 1000.0 110 ND NO ND , . 5 NO ND ND 110 ND NO NO 1,1,1·TRICHLOROETHANE 0.2 200.0 3.7 NO 0.7 0.5 21.4 NO NO 1.2 NO NO 0.6 NO 
TRICHLOROTR !FLUOROE1HANE 2.0 NO NO 2.2 NO NO NO NO 110 NO 110 NO 110 TRICHLOROETHENE 0.2 5.0 8.7 3.7 54 .8 220.0 29.2 2. 2 44.0 135.0 1.2 12. 2 32.1 0.8 TRJCHLOROFLUOROMETHANE 0.5 110 NO 110 0.2 NO Ill) Ill) NO NO NO NO NO TOTAL XYLENES 0.5 10000.0 Ill) NO 110 NO 110 NO 0.5 110 110 110 110 NO 

TR I HALDHETIWIES 100.0 3., 2.0 1.0 3.3 5. 4 1.8 3.8 2.2 0.8 1.0 0.4 5.8 BROMOOICHLOROMETHANE 0.2 NO 0.2 NO NO 0.9 0.5 NO ~0 NO NO NO NO CHLOROFORM 0.2 3., 1.5 ' .o 3.3 3.9 0.8 3.8 2.2 0.8 '.0 0.4 5.8 OIBROMOCHLOROMETHANE 0.2 NO 0.3 110 NO 0.6 0.5 NO NO NO NO ND NO 

• Max. level for cla · 1,Z-Oichloroethene. Mex. level for trans-1 ,2-Dfchloroethene is 100 ug/l w ..... NO: Not Detected . 
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I contamination, it will be necessary to install future monitoring wells further to the south to determine 

the leading edge of the plume. 

I 

1 

j 

4) Groundwater contour data overlayed with the TCE plume indicate the contaminant is not 
flowing along the regional hydraulic gradient. This data suggests that part of the TCE plume is 
flowing in woes of higher hydraulic conductivities that are oriented differently than the overall 
hydraulic gradient. The Subunit A of the Upper Alluvial Aquifer was previously interpreted to be 
a water table aquifer. While this may be true, the geologic evidence suggests there are semi-confining 
and confining layers throughout Subunit A which can cause complex flow paths in the aquifer, not 
necessarily in the hydraulically downgradient direction. 

5) Pump test data from the extraction wells and previously installed monitoring wells vary 
throughout the site. The highest and lowest transmissivity values occur in the northern portion of 
the airport site, indicating that the hydrogeology is heterogeneous. Transmissivity values in the 
northern portion of PGA average around 33,000 gpd/fl Hydraulic conductivity values average 
approximately 500 gpdlf~. Transmissivity values in the southern portion of the site average around 
20,000 gpd/ft and hydraulic conductivity values average between 400-500 gpdlft2. 

S.2 RECOMMENDATIONS 

The information obtained during the Phase n Pilot Hole Boring Program and from previous 
investigations lead to the following recommendations: 

1) Figure 22 indicates where addition monitoring wells should be located off-site and to the 
south of the PGA property. These additional monitoring wells will determine if the TCE plume has 
migrated off-site and to monitor the effects the existing and proposed extraction system will have on 
the TCE plume. These monitoring wells will be screened 10 feet above the water table to 110 feet 
below grade (or to the base of Subunit A). 

2) Further investigation is recommended for the area around monitoring well EMW-13 and 
off-site to the south. ICF is exploring the feasibility of surface geophysical methods to determine 
buried stream channels. 

3) Figure 22 illustrates the areas where future extraction wells may have to be located in the 
southern portion of PGA to extract TCE contaminated groundwater and to contain the TCE plume 
on-site. Four extraction well locations are proposed. These locations are based on the best geologic 
conditions encountered during the pilot hole borings and groundwater samples collected and analyzed 
for volatile organics and petroleum hydrocarbons. The extraction wells are located in the area with 
the highest TCE concentrations along the southerly boundary. Extraction we ll locations were 
determined based on the best information available to date. The regional hydraulic gradient indicates 
that the predicted groundwater flow is toward the extraction system; the geology, however, indicates 
preferential pathways in north-south trending buried stream channels that may direct TCE 
contamination off-site. 
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4) Figure 22 also illustrates the areas where injection wells in the southern portion of PGA 
may have to be located. Six injection well locations are proposed, again based on the geologic 
conditions and groundwater samples analyzed for volatile organics and the capacity needed for 
reinjecting treated groundwater. The injection wells are located in areas where the geology should 
be conducive for the purpose of injecting treated groundwater and areas where TCE concentrations 
were below the clean-up levels indicated in the Consent Decree. These injection wells are part of 
the original Phase II program and will be completed in accordance with the Injection Well 
Specifications (ICF, 1991). The design of the injection wells as specified in the Injection Well 
Specifications should be capable of handling the amount of water extracted. Future injection wells 
may be necessary upon completion of the Northern extraction wells. 

5) An updated groundwater model should be incorporated in the next phase. The mot.lcl 
needs to incorporate new geologic and hydrogeologic data collected during Phase I and Phase II 
activities to confirm how the proposed Ell system will contain and extract the TCE plume. 

6) Ob6ervation wells will be installed adjacent to each extraction/ injection well installed and 
will be constructed as were observation wells in Phase L At a minimum. one ob6ervation well will 
be installed adjacent to each injection/extraction well completed. 

7) Additional data may be necessary to further evaluate the geologic and hydrogeologic 
conditions. All future extractionfmjcction well sites that were not a part of the completed Phase II 
program will have pilot borings, soil samples and groundwater sampling performed prior to installation 
of extraction and injection wells. Siting of all future extraction/injection well will be based on the best 
geologic conditions (obtained from pilot boring information), groundwater chemical analysis, and any 
other data obtained through further investigations. Observation wells will be installed after 
completion of the pilot borings. 

5.3 SCHEDULE OF RECOMMENDATIONS 

1) Install groundwater monitoring wells off-site and south of monitoring well EMW-13 as 
shown in Figure 22 Groundwater samples will be collected for chemical analysis with 24-hour 
turnaround time on lab results. lf these wells show TCE contamination, further offsite wells (to the 
south) may he necessary. 

2) Install proposed injection wells as illustrated in Figure 22. 

3) Future extraction and injection wells may need to be installed as illustrated in Figure 22. 
These wells will be installed in locations where geologic conditions are favorable and where TCE 
concentrations are the highesl These extraction wells will contain and reduce off-site contamination. 

Optional Recommendations 

I) Further delineation of subsurface stream channels near EMW -13 area could be 
accomplished using surface geophysical methods. This could be performed concurrently with 
monitoring well and injection well installations. 

2) Update the groundwater model using new data from Phase I and Phase n work completed 
at this time. Pump test data, groundwater elevations, TCE concentrations, and reducing pump test 
data will he evaluated for incorporating into the groundwater model 

Implementation of these recommendations can proceed with concurrence from Goodyear and 
EPA 
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GRAIN SIZE DISTRIBUTION ANALYSIS 
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"""" .... -110L£ NO. SAMPLE MO. ELEY.. OR DEPTH CLASSirfCATION ~AT W'lt, LL PL ., PROJECT: 

pe. · I !. :r- l't 
OESCRIPTION : 

q•J n' • ,.( 
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GRAIN SIZE DISTRIBUTION ANALYSIS 
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ICF KAISER ENGINEERS BORING LOG 
Project nome Goodyeo~& Rubb~.! 9q_._ Project No. 0376: 005-00 Boring PB- 13/ 

NO.-J::.t< 
Location Gcod~e2r ~2.'~9 - PGA Site - Shee\_ 1_ of _• _ . 
Drilling Firm t!eoer ,v[ciog ~- Water Levels: Qe~th ..tl.evation TimeLD!l~l G.S. £lev. 
Drilling Method ~o~2w S:'tm &&ge" Ounng Drilling ~.g· 0700 1~-:.:.2.:.9 1 Casing Elev. _ _ 

Hollow-Stem Auger D.D._A:_I.D . ..J..J.L£ After Drilling 56.6' 1000£5 1Q=.i1 Start Date 5 /09/91 
Rotary Bit Dio._NA., Casing Dia . ....1!&.._ Well Level --- - --- Finish DateS/10/91 
Total Boring Depth I QA.~ !!, --- Depth Measured Relative To Gtode Logged By Born§r 

-~CAL€ SAMPLE 
t..rH. L" OEPTH SPr SLOWS REC. FO~/l 

MATERIAL OESCRIP- 0'1 TIVE 'N£LL 
FE£T RANCE ~( 6 :r.. r:NA : s~c:. pohSTRuCT 0' 

No $4mplts co'lected from 0-20 it. 
tJoinly a'!tt, sends, end grovela. • 

. 

. 
r- 5 r- -

. 
-
. 

r-1o r- -
. 
. 
. 
. 

r- r- -
-

] 

- 20 20.0-21.5 21-14-16 1.5 0 - SM - Gravelly sr,;y SAND: br.; 40X fine to SM -ppm e-oorse send. poorly sortea. tubcng. to s.ubrnd.; 
~ 40:1; s ill, 20ll qrovei. 

,.- 25 25.0-26.5 31 - 29-2S 1.0 0 r As obOvt temp.«. 0545 SM -ppm 

1-JO 30.0-31.5 3 .. -29-28 1.~ 0 r GY - Silty sandy GRAVE .. : br.: 40% grovel. 0600 GM -cpm or.9. to suban9 .• ·.rorioble mln•rof compo.sjtion; 
30% ao1d, some cs sampl-e 20.0-2!..0 ft.; 
20ll tilt. . 

35 
NOTES: 
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/CF KAISER ENGINEERS BORING LOG 
Project name Goodyegr Tire & Rybber Co. Project No._ 03761-005-00 Boring 

N PB-13/ o. J-!4 

Location Goodveor _.,;,.,., - !"'.A Site Sheet....L of _4_ 
Drilling Finn tllbtr \tircing Q;1 Water levels: Deeth £]~ation Iimt LQate c.s. El.-r. 
Drilling Method l:igl!gw ~iem Ayg§( During Drilling 55.0' OIQQb :-..l!l::j 1 Casing Elev. - -
Hollow-Stem Auger O.O,___L_ I.O . .Ll.L£ After Drilling 56.§' • QQQL~-10-91 Start Date ~L09Li!1 
Rotary Sit Dia. t!LA Casing Dla.J!LL Well Level - --- Finish Date5/10/91 

Total Boring Depth 'll§.li !1. Depth Measured Relative To Grcde Logged By Bomar 

SCALE SAMPt ~ 

liTH. WELL IN Of.PTH SPT BLOWS R!:C. PIOA(~l 
MATERIAL DESCRIPTION Tn•• f'EE'T RANGE oer 6 :n. OVA I SECT. ~ONSTRUCTION 

35.0 36.5 15-29-12 1.0 0 sw ppm SW - SAND will': trace sil1: red .-br.; 95% -S<lnd. fine to cocrse groln~. poorly to mod. 
well sorted, 1u~. to aYbmo.; 5% si'"t. -

r40 40.0-41.5 18-24··34 1.0 0 
pp'Tl 

1- SW - Gravelly SAND: red.- br.: 70:1 sond, os 
previous eomple~ 30% 9r<1ve1, up to 1.2S" 
ang. to subrnd. 

SW 

J 

4 
I 

-

r 
r- 45 45.0-46.5 28-34-44 1.0 0 1- GM - Sllty sond;r,_GRAV.L: red.-br.: so:; GM -
r 

ppm gr.Jvel, up to L(... m d1o., an~. to subang.; . 20% so.nd. 01 previou.s sompte; 20% .siiL 
r 
r 
r . 
t- 50 50.0-51.5 22- 12-16 1.5 0 - GW - Hit Qrovel ozone up lo 't" ni dio. spoon cw -ppm scmp!e: clayey 9rovelly SAND: r SW/SC - 40!t sand, v. 1int to fine qroi"1e<:f, SW/ "'•II sorted; 30'1 cloy, br.: 20:l gro,els: sc 

10:1 ail\. 

~ 

-~5 55.0-56.5 12-27-30 1.0 0 - SW - Silty grovolly SAND: red.-br.; 85" sand, sw -ppm cocrse 9roined, well sorted. tubong. to S\Jbrnd. . vorioble mineral composition: quartz, feldspote, 
farromo91'1.61ium m:nerols: 10% grovel, voriobl• 
min~rcl eompcttion: 5% a:i'll. 

I 

-60 60.0- 61.5 10-14-20 1.5 0 - ML - SiLT: red.-br.; firm. molet. ML -ppm 

~ 

-65 65.0-66.5 10-19-35 1.3 0 t- ML - Cloyoy oondy SILT: red.-br.: 40::1 silt: ML 

l ppm 30% sand, fine g(oined; 1 ~~ cloy; 5% gravel. 

r 10 ~ 
NOTES: HNu background = 0.0 ppm 0 0645 5/10/91. 
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ICF KAISER ENGINEERS BORING LOG 
Project name Good'IJeor lire & Rubber Co. Project No. 0376 1-005-00 PS-11~ Boring No. 1 1• 
Location ;joodyeor L. Aril'Ot'lO - PGA Sit<J Sheet_L of _ • _ 
Dnlling Finn Htt!lr Uini!:g Sd2;1 Water Levels: Del11!! ~evotion Timt/Doto G.S. Elev. 
Orilllng Method ti2llow Slr:m 6yga[ During Drilling SS.Q' ____ 070Q/5-1 o-~1 Casing Elov . __ 
Hollow-Stem Auger O.O.~I.D . .Ll.L!: After Orflflng ...M.,§:_ 1000/0-10 91 Start Dote 5/09 /91 
Rotary Sit Oia. t-.LA Casing Ola.-l!L'L Well Level - Finish Doto5/!0/9 · 
Total Boring Depth ]Q§§ u Depth l.leosurod Relotlve To Grcde Logged By 6cmer 

SC_AL£ SAMPLE 
LITH. IN DEPTH SPT BLOWS REC. PIDM~l 

MATE:RlAL DESCRIPTION TIME W£LL n:e:r RANGE o-er 6 in. OVA I SECT. CONSTRUCTIO~ 
70.0-71.5 10- 19-25 1.5 0 CL - Upper 1.0 ~- sondy CLAY: red.-br.; CL opm 85%cloy, .tiff, pJostic; t5X tend; v. 4ne 

grovel. SW 
Sfl - l.A:ower 0.5 ft.: 90!1; aond: 5X sravel; 
Sll 011\. 

- 7!1 75.0- 76.5 7-7-16 1.5 0 -sw - SAND: red. -bf.; 95:n aond, coors" to SW -ppm fine grained, mod. 'Nell sorted. subcng. \o 
subrnd.; 5X ailt. 

-

. 
-60 80.0-81.5 10·1 0-25 1.5 0 ;-sw - SAND: similar to obovo eomple; 90% SW -ppm send, med. to coarse groin.-d, m.od. well 

sorted, eubon9. to o.ng.; .5X 9rovel; 5% cloy. . 

. 

. 

-
-6!1 6!1.0-86.5 23- IS-40· 1.5 0 1- Sfl - Ao above sample (80.0- 61.5). SW -ppm 

. 

-
r -

l-90 90.0-91.5 14-19-20 1.5 0 1- SW - A8 above except c,rsot•r percentage ol SW -ppm f- grovel ( 1 OX): and cloy 1 o:r.). 
-
-

' 

1-95 95.0-96.5 11-!7-22 1.0 0 - SW - M above, except grovolo (Sll) ; cloy (5X SW -
r ppm 

. 
r . 

f--! oo 100.0- 14-19-22 1.5 0 - SM- Silty SANO: r.Odioh br.; 85:1 sand - SM -101.5 ppm description as prevlolls eomple: 15% silt. 

-
!OS 

NOTES: 
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ICF KAISER ENGINEERS BORING LOG 
Project nome Goodytgr Tire & Rubber Co. Project No. 03761-QAA-00 PB "3/ Boring No._- 1-1 • 
Location Goodx!!lr.. •.n,~o PCA Si e Sheet_4_ of -·-Drilling Firm_ tleber t:ilcing QQ. Water levels: De 11th _ Elevation TimelDote G.S. Elev. _ __ 
Drilling Method Hceow ~tl:II! Auger During Drilling SS.lj' o~-10-91 Coeing Elev._ 
Hollow-Stem Auger O.D~I.D.~ After Drilling 56.§' 1Q2!Ut.-1o s1 Start Date 5/<>i/9! 
Rotary Bit Die. 1<{.6 Casing Dlo.-lit.a.... Well level Finish OateS/ 10/91 

Total Boring Depth____JQ6.5 rt. Depth Measured Relative To Gtgsia Lo~~ed By Borne[ 

SCALE SAMPLE 
UTh. W(Ll IN O£P"H S?T SLOWS REC. ~A(o 

MATERIAL DESCRIPTION T>j( FEtT P.AH<lE per S in. SECT. OO~STRIJCT.O'I 
105.0- 10-12-i6 1.5 0 SW - SAND: red.-Or.; 95" aond OS prevlou1 SW ~ 106.5 ppm 1- .sample; 5X sflt. 

~ I 
I 

--
Bottom of boring 0 l 06.5 ft. 

"""liO - -
-

-115 - -

-120 r -

~25 - -
r-
~ 

~ 

~ 

-130 ,... -

i 

f-135 r -

HO 
NOTES: 
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ICF KAISER ENGINEERS BORING LOG 
Project name Goostttgr !ICI ~ Rubber Co. Project No. Q;!761 005-00 Boring No. PB- 14 

Location Gooc!veor. Arf7nno PGA Si e - Sheet _ 1_ of -~--. Drilling Firm 1-1~2:!!r Miciog ~2· Wotor Levels: Q!J2th ~1vation nmeL09~1 G.S. Elev. 
Drilling Method Ho 'low St•m AlJ(l-41' During Orilr.ng 50.5 !~16.,:91 Casing Elev. --Hollow-Stem Auger 0.0,_[__1.0. __ 3"_ Mter Dn11ing start Dote 5 /le/ll 
Rotary Bit Oio. NL~ Co sing Dia.__tl/A_ Well Level ---- Finiah Dote!l/ ' eL~· 
Total Boring Depth I!S,Q fi. Depth Measured Relative To Grode Logged By J. Moore 

SCALE SAMPLE 
l..;iH. IN O!:PTH SPT SLOWS REC. ~A(~) 

MATERIAL DESCRIPTION nw~ WEt.t 
FEE" IWIGE per 6 in. SECT. plNSTPUCTIOt 

- 5 - -

-

- 10 10.0-11.5 4-6-5 1.S 0 - ML - Clayey sandy SILT; br., 9011: silt. non- < 11JO ML -ppm plastic to v. low plasticity~ 5X cloy; 5!C: send. 
mt!d. to One grained aonda. mod. to well 

I 
[ 

sorted; dry. 

- r- -

. 
f--20 20.0-21.5 :s-211- 1.0 0 r SW/ ML - Silty ~rovelly SAND: br.; 20~lt; < 1142 SW/ -50/.• ppm 50,; sond, coarse to mosUy fint sands; 30r. "L 

grov•le, tubong. to submd.; poorly .sorte-d 
grading to sandy SILT; tt gray; 95X eiit; . non-ploatic; 5 % send; med. to fine sonds; d.y 

. 
r-25 25.D-26.5 32- 24-21 I.S 0 - ML/SN - Sondy SILT: nod- br.; 9~X •ilt.non- < 11!12 lolL/ -ppm plostic, firm; 5~ sand. m.S. to mostly rme SN 

sondo; grading to y:-;•lly SA.'ID: yollowish- br.; . 
857i sond. coarse o fine mo•tly mec:J. sands: . · 5" 9rovtlt, v. ong. to aubcng.: poorly sorted, 
streambed deposits; dry. -

-
r Jo SW/"L/.SN - Gravelly SANO: br.; 95ll &ond, 

< 1200 SN/ 30.0-3!.5 22- 32-28 1.5 0 - coarse to fin~ grcined; 5% grove~t. well rnd. -
ppm to au!>md. (30-30.5} eondy SILT; dull br.; 95:1; IlL/ 

.silt. non-ploetic; 5% send, med. to f'me SN -
grointd, mod. sorted, firm, 'Tiolot to d.'Y {30.$ --30.9) grocf,~ to gravelly SAND: lt. br.; ~ 
aond, coarse to fine grained, mlco present, -.subong. to •ybrnd.; 10" grov•lt: rnltd. to 
mostly fino submd. to aubcng .• mod. sorted, I -3S moist. 

NOTES: 
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ICF KAISEH ENGINEEHS BORING LOG 
Project name Good:xsgc: Tire & RY~~~£ k2 Proje<:t No. ~761 l!Q:I-2!2 Boring No. PB- ;~ 

Location Ari! ono - Pl'.A " Sheet_2_ of __L-
Drilling Firm ~i~r:: Mining Co. Woter Levels: De11l h E!evatiQn !lm•LDote G.S. Elev. 
Drilling Method Hg11g:w ~1m Augef' During · Orilling SQ,Q• 1~1~L5 16 9 1 Caeing Elev. --· 
Hollow-Stem Auger 0.0~1.0._1__ After Onlling Start Dote Ml !!il!1 1 
Rotary Si t Dlo. N£~ Co sing Oio • ....JUL Well Level Finish Dot.S/1!!/91 
Total Boring Depth aa.Q fl Depth Measured Relative To Grg~t l.o<Jged ByJ. Moore 

SCAL£1 SAMPLE 
UTri. WELl IIi DE~ SF: BLOWS REC. ~A(~l 

MATERIAl. O£SCRIP'Tl0N I!t.tE FE< RANG£ e« 6 in. SECT. ~ON 
35.0-36.5 1B 21 20 1.2 0 sw Gravelly SANOS; dk. br. to br.; 851: aand < 1209 sw ppm 

coarse to 11ne. mostly med. sands: 25X 
grovels, rnd. to aubang., med. to fine grovels, 
hard; drJ to moist. 

,-40 40.0-41.5 19-50/6" 0.9 0 - SW - Gravelly SANDS: br.; ?5r. sand, coorn < 121 5 sw -ppm to fine sands, mostly med.; 25% qrovels, m&d. 
to mostly flnt ong. to subrnd. grovels; hard. 
poorly aorted: dry to moi•l -

l-45 45.0- 46.5 23-50/i;" 1.0 0 1- GM/GP - SILT and GRAVEL: dk. br.; 501: ailt. < 12J2 GM/ -ppm non-plastic; 50% grovel. coarss to fine. on{' GP . to subang. grovels; groding to aondy CRAVE : 
br .: t 0'% •one!. coarse to line sonds; 90% . grovels. coarse to fme, v. ong. io s1.1ban;. 

~ grovels. poor1y eorted; dl)l . 

I-50 50.0-~ 1 .5 50/6" 0.5 0 1- GP - SiJ\y eondy GRAVELS; gray-br.; 1 0" l i't • < 1251 CP -ppm 
non- plastic; 1 ~ sand, eoone to fine gt'Gined; • 'lf-6t 

• 80% grovela. ecorse to fine. subong. to v. OftCl. 50.5 rock tro9./grovels. mod. aortod streambed 
deposits; wet. 

. 

r 
- ss ss.o-56.5 21- 50/2" 0.5 0 -CP - Sorno 0 1 abovo (50.0-51.5): except < 1254 GP -ppm f'""" l oontent (85::1); sand (lilr.); ond tat 

5X): wet. 

- 60 60.o-61.5 50- 3-4-30 l.S 0 r GP - Somo as 0 50.0-5!.5 (60.0- 60.5) - < Ll06 CP/ -wm ML - (60.5-61.5) Clayey sandy Sll7: red-br.; ML so,; siJt. non-plastic to v. low plasticity; 1.5% 
eor.d, ri1ed. to mostly fine aonds; s,; clay, 
mod. aorted, moist to wet. 

1-65 65.0-66.5 24-33- 136 0.9 () 1-SM/HL - Cia~ ailty SAND: br.: 45::1 ailt, < 1320 SM/ -ppm non-plastic; o,; sand. med. to mostly fine Hl 
son&: 5" clay. mod. sorte<l: moist 

r 

70 
NOTES: • Grovel zone (v. hard) observed 0 approximately 38.0 ft. 
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ICF KAISER ENGINEERS BORING LOG· 
Project name C-<>~!9' nr! &: Rut!k![ !&!· Proj ect No. ~75; QQlj-QQ 

1 
Boring No. Ell:: 14 

locatlon G2:2Siwr Arizonc PGA. Slto Sheet _ J_ of _L. 
Drilling Firm t;letcer Mlaiog ~2· Water Levels: _Q:W.h.. Elevation ~ G.S. Elev. 
Drilling Method HoltQW Si§II! Auger During Drilling 5M' 1~J~L5 16 ~1 Cooing Elev._ 
Hollow-Stem Auger D.D,.__L__I.O.__L.. After Drilling Start Date ;iLl ALi • 
Rotary Bit Oio. NLA Cooing Dla . ......t!LA... Well Level Finish Ootao/ 1 6/91 
Total Boring Depth a~.o tt. Depth Measured Relative To !tc~~~ Logged 8yJ. Moore 

:SCALE SAM0 LE 
L.."lH. j.tATERIAl. OESCRIP'T:ON n .. ~ W!l.L IN Y.Pili SPT EllOli'S REC. ~A(~) SECT. CONSTRUCTION ;Etl RANCE ~r 6 '"· 

70.0-71.5 12-1~-18 0.7 0 SM - Gravelly silty SAND: br.: 25X ailt, non- < ·~o SI.A/ ppm plastic; 60" 1ond, cooru to fine 9rointd: SP -
15% gr<lvett, med. to fine. aubmd. to aubong.; -wet. 

-
-r7s 75.0-76.5 14-19-20 O.J 0 - 51,1/S? - Gravelly siitJ SAND: br.; 15% oilt, < 1338 SM/ -ppm non- plastic; 701.: send, coarse to fine eonds, SP -I mo.atJy med. grained~ 1 5" gro•tela. med. to 
' fine, rnd. to aubrnd. grovel1, poorly aorte<t; -we\. I 

r-eo 80.0-81.5 6-11- 12 0.4 0 >- SM/SP - Some as above (see 75.0-70.0) < 1357 SM/ J 
ppm except 65X send; 25!5'. si11: 1 OX med. to fine SP 

9r.:l'le;.s; w•t. 

-I 

r-ss 85.0-86.5 7-7-6 0.3 0 r SW - Si~ gravely SAND: red-br.; 5)1 silt non < 1409 sw -
~pm piCJstie: 7 " tend. dominontty coarse to fine 

&en-ds; 20% grcv~s. and. to subr.ld., coors. to 
fine gr0'.1eJ1: wel 

88.0-89.0 50/ff' 0.2 0 SW - Silty gravely SAND: br.; 511 silt; 60% < 1•28 SW - ppm sond, cocree to fine grain•d. mostly med. 
~:ends; 35X ._,o.,.el!!:, coorw• to fine-, ong. to/ -90 submd. grovels; 'ltteL -

Bottom of !loring 0 89.0 ft. 

-
r -

r 
-95 - -

-

.....,00 ~ -
-
-
-

105 
NOTES: • Cobbles and boulders 0 a depth of 88 ft. caused auger refusal. ICF Qeoloqjst reque,eted somple 1r<>m 8!- to 89 ft.. ond '!:>orehol• woa terminot.d. 



-I 
I 

I 
I 
' _.) 

i 
( 

J 
l 

1 
""j 

l. 

ICF KAISER ENGINEERS BORING LOG 
Project nome GoOOVtSo_r Tire & Rubber Co. . . __ Project No. 03761 005 00 So ring No. PS-1$ 
Location Goo""•"' .. : .. no PGA Si e ShO<!t_1 _ of~ 

Drilling Firm O~b~r Mic[og Cg. Water Levels: De11th iJ1-vSI:U2n lim oLD!lle G.S. Elev. 
Dn"Uing Uethod rloUo,rr ~ilm &.Egtr During Drilling ss.o· C615l5 ];!-i1 Casing £lev. _ _ 
Hollow-Stem Auger 0 .0,__{__1.0. 3 't~· After Drilling 51 .0" - 1000l5-l~-i 1 Start Dote 5/1 0/!i 1 
Rotary Bit Dia. N~A Casing Oia.~ Well Level Finish Oo\e5/ 13/!i1 
Total Boring Depth I Q§,~ f!, Depth Measured Relative To Gro~<;le Logged By earner 

SCALE SAMPLE 
Lr.H. WELL 1:< DEPTH SFT BLOWS REC. ~,A/0 

MAT~RIAL DESCRIPTION 7111!: 
FE~ RANGE oer 6 in. SECT. FcNSTRVC'"IO' 

No oompl• a eollec\ed !Tom 0-10 ft. 
cvtt:nga predominant~ sonde. s~ita. and gravels 

,'- 5 i- -

-

i-·o 10.0-11.5 13-13-10 1.5 0 ~ ML - SIL 1 with few grovel8: lt. rtd. -br.; 
1245 ML -ppm 9SY. silt: 5 % grove l. 

' . 
. 
. 

i- 15 1s .o-·s.s 15- 19-24 1.5 0 i-SM - Silty SAND: II. red.- br.; 50% send; SM 1 -p pm 50~ eilt. stiff, brittle. 1300 
. 
. 
. 
. 

!-zo 20.0-21..5 9- 10- 12 1.5 0 !- !oiL - Sandy elcyey S1LT: groyioh br.; LOY. ML -ppm silt; 40!/C cloy; 20~ send, v. flru1 groin&d. -
-
-
-

i-25 25.9-26.5 9-1L-12 1.0 0 i- !Al - Cloy~ SILT: As sample 20.9-25.0 I"" in 14L -ppm up~ 0.25" of sample. (l o .. or 0.6 fl of 
scmple.) SW - SA.'IO: v. fine to fine grained. -few grovels (<5") 'JNI -

l-3o 30.0-31.5 23-27- 23 1.0 0 !- SW - SHty groveiJy SAND: rod. - br.; ao;; sond. 1J25 Sll ~ ppm fin"' to coarse, ong. to aubmd.: lOX gro·,el; 
10'1 sill. 

J 
~ 

JS 
NOTES: 



ICF KAISER ENGINEERS BORING LOG 
Project name ~22d~eor lire & BYbl:2tr Co. Project No. Q376 1 - 005-_QQ_ --- Boring No • ..e._e-;s 
Location "·"""'•or Atizona - PGA Sfte Shut_L of-~_ 
Drilling Firm t:itb:tr .w·n:ng ~ Wcter Levels: De2th i)evotion Time/Octe G.S. Elev. 
Drilling Method t:gJIQ'* ~tun .&lgtc During Drilllng ~- __ C6l§L~- l;i-~1 Casing Elev. --
Hollow-Stem Auger O.D._L_I.D • ..LU£ After Drilling _QLQ.:_ 10QQL~-1.l 91 Start Dote ~LJ..QL] 1 
Rotary Bit Oio. ,~LA Casing Dla . .....!iUL Well Level - ---- Flnlsh Oote5/13/91 

l 

Total Boring Depth 1Q§,S !1, Depth Measured Relotive To Gr.ode. Logged By Berne< 

SCALE SAMPL£ 
LITH. 'NELL 'N DEPTH SPT BLOWS REC. PII>AI~l 

MATf;RJAL DESCRPTION T"ME FEET RANGE p.,r 6 in. OVA 1 St:CT. CONSTRUCTION 
35.0 36.5 21 -~0/.4' 1.0 0 sw - Gravelly SAND: os sample 30.0-35.0 ft . 1 .3~ sw ppm e'l!Ccepl lar?er omotJnt of grov•l ( 40%) end only 

a troce o ailt: grovels are eng, to subrnd. 
V(lriobk mineral c:tmposition 

l 

--. 

I -
. 

I 
-40 40.0-~1.5 2.:1- 44-21 1.0 0 - CW - Cioyty sandy GRAVEL; lt. red. - br.; GW -ppm 50% gro'V•I - os previous temple; 40~ sand -

as or~oua sampte; l OX clay. 

-
-
-

-40 45.0-46.~ J&-50/.2' 1.0 1.0 - GC - Sondy clayey GRAII£L: red. -br.; SOl': GC -ppm grovel: 20% •and, fine to coorae grained. -su!:Jon~ . to SYbrnd., poorly IOrttd; 20% clay; 
10% slit. -

-
-~0 50.0-51.5 28/50/.J' 1.0 0.4 f- GC/GW - Clayey sondy GRAVEL: 40% grovel; GC/ -ppm 40% sand; 20% cloy: :!>:Jmple it similar to GYI 45.o-so.o ft. 

_j 

-

f-55 55.D-56.5 14- 17-28 1.2 0.4 f- ML - Sandy clayey SILT: re<f.-br.; 80~ silt; 0615 ML -ppm 10% cloy; 10% sond, fine grained 
] 

~ 

~ 
J 

t-eo 60.0-61.5 6-g-14 1.5 0.4 
ppm 

- Sampte aome os 55.0-60.0 ft. ML -

-65 65.0-66.5 11-15- 18 1.5 0.2 - GC - Upper 0.4' clayey GRAVEL.: GC -ppm CL - Middle 0.6' silty ClAY: CL ~ SW - tower 0.5' SA.\10: poorly aorted,fine to sw coarse groin•d. subong. to 1ubrnd. 

70 
NOTES: HNu background = 0.2 ppm 
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ICF KAISER ENGINEERS BORING LOG 
I Project nome Goodvegr Tir'l I! fiy£ber ~· Project No. 03761-~ 00 Boring No. PB 15 

Location Goodveqr Ari•ono - PGA Site Sheet....l... of -• _ 
Drilling Flrm fjt!i!er Minjog ~~ Water Levels: De~~b ElevatiQn nmeLDgll G.S. Elev. 
Drilling Method t:!S2I!Qw ~tem ~e.r During Drilling 55.0' 0§; 5 / 5-J;!-j1 C<Jsing Elev. __ 
Hollow-Stem Auger O.D,___L_I.O • .L.lL£ After Drilling 51.0' 1000i5 1~-i~ start Date SLi0/91 
Rotary Bit Dia. MiA C<Jsing Dla . ..l!f.L Well Level Finish DoteUJU.i!l 
Total Boring Depth IQ§ ~ fl. Depth Measured Rolotfve To Q(gi! logged By Bomer 

SCALE SAMPLE 
LiiH. WELl. II'J OEPTH SPT BLOWS REC. PIOM~l 

MATERIAL DESCRIPTION TIME FEET RANGE oer 6 in. OVA 1 SECT. CONSTRU~TION 
70.0-71.5 14- 18-17 1.5 0.2 GM - U~r 0.5' eloyey ooney GRAVEo.; G!.l r ppm SC - ll1ddlo 0.5' silty cloyer, SAND; sc GC - lower 0 . .5' silty grovt ly SAND GC 

r 1s 75.0- 76.5 8-15-20 1.0 0.2 f- SC - Gravelly clayey SANO: red.-br.; 50:11 sc -ppm aond, subong. to s:ubmd., fine to coors• 
rained, poorly 40r1ed; 30% cloy: 10% ellt; 

0% grovel -

r8o 80.0-81.5 1.5 0.2 f- SW - SAND with minor amounts of eilt. d ay sw -ppm and grovel: red.-br.; 85% tend, coors• 9rained 
with fine- rned. mixed, mod . .,..u sort•<f. 
wbong. to oubmd.; o:ll grovel; 5:11 silt; 5!1: 
cloy 

r 85 85.0-86.5 9-12-12 1.5 0.2 - SW - As obovo acmple (80.0-85.0) sw -ppm ofoghtly more oilty 

- 90 90.0-91.5 6-6-12 1.~ 0.2 - SW - Upper 0.5 ft. aa obove somple sw -ppm GC - Middle O.S ft. c1ar-6 GRAVEL GC -CL - Lower 0.5 ft. •ilty LAY CL 

-
-
-

- 95 95.0-96.5 7-8-10 1.0 0.2 -ML - Sondy c1oyey SILT: r.O.-br.: 90% eilt: ML -ppm 5:11 clo-J: 5% aond, fine grolntkl 

-1 00 100.G- 7-9-9 0.7 0.2 - $1.1 - Silty SAND: red.-br .; 50% sand; Sl.l -IOLS ppm ~silt 

10~ 

NOTES: HNv onnulua reading 0 0635 
HNu background .. 0.2 p!)m 

- 0.6 ppm. 
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ICF KAISER ENGINEERS BORING LOG 
Project name Goo~eor ]jrg & Rybber Co. Project No. Q~761 005 00 Boring No. PB-15 
location Goodveor AriMOQ - PGA Sit• Sheet ~ of _ 4 _ 
Drilling Firm H~:b§C Mioiog ~~ Water l evels: Dei!\h 'lsvgtion Time/ Dai s G.S. Elev. 
Drilling Method Ho!;ow St•m Auger During Drilling 55.0 " . 0§15/~-13-91 Casing Elev._ 
Hollow-Stem Auger 0.0._£_ 1.0. 3 ; / <' After Drilling ~1.0' '000{.5 ]J-i1 start Date 5{.!0/91 
Rotary Blt Dla. N/A Casing Ola.-l:!LA._ Well Level - - Finish Date5~1 
Total Boring Depth ]Q§ :i tl Depth Measured Relative To Grode Logged 8y Borner 

~CALE SAMPLE 
Llr.-i. IN OEPnl S~•T ~L<?WS REC. ~t'K 

MATERIAL DESCRIPTION TIM: WELL 
F'E£; RAIIGE .et o 1n. SECT. fNNSTRUCTIO" 

"05.0-
10&.5 

50/.3' 0.7 0.2 SY 
ppm 

- ,. previous tempt~. su 

Bottom of bor:ng 0 1 06.~ ft. . 

-
-

~ 10 i... -
-
-
-
-

>--11 5 >-. -
-
-
-
-

>--120 1- -
-
-
-

f-;25 1- -
-
-
-
-kJO 1- -

I 
-

f-;Js l- -
. 
-
-

~ -i 40 
NOTES: 
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ICF KAISER £NGIN££RS BORING LOG 
Project name Good~!9' TI[I !k Rubber Co. Project No. !lil2§1 005 QQ Boring No. f'B-1 e 
Location Good~§gf ••'•""n Fr:• S't e Sheel_l _ of _4_ 

Drilling Firm Heber Mialag ~Sl~ Water Levels: De 11th fJ!vgtion Time[Og:\g G.S. Elev. 
Drilling Method .Hor.ow :a1tm &~;g~r During Drilling ~-2: 0915/5-21-91 Casing E!ev . __ 

Hollow-Stem Auger O.O,__L__I.D.L__ After Drilling Start Date 5/2' / 91 
Rotary Bit Oia. NL_A Cosing Dia.__!iLL Well Level Finioh Oate5/21/i1 
Total Baring Depth IQZ,Q ft. Depth Meosur$<1 Relative To Logged By J. Moore 

!sCALE SAMPLE 
UTh. 'NELL IN DEPTH S.':!: BLOWS REC. ~M~l 

MATERIAL DESCRIPTION Till£ 
CONSTRUCTION ;~(T R.A.~G£ r 6 in. SECT. 

. 

. 

. 

. 
1- s 1- -

. 
-
. 
. 

~10 10.0-11.5 7-9-10 0.9 0.4 1- ML/SM - Sondy SILT: dull br.; 6~ll silt, < 0751 loll / -ppm br'ih le, non - plostic, beddinq plaine vi-sible; SM . 35" send, med. to :nostly fm• 9l"Clined, mod. 
sorted: dry . 

. 
~·5 1- -

~ 

~ 

~ 

~20 20.0-21.5 13-14-15 0.7 0.2 1- SN - SAND: br.-groy; 100:1: oond, eoorse lo < 0807 SN -ppm fine groined, mestly meet sond.s, well graded, 
•~te ll sorted, eubrnd. to md. graine; dry 

. 
1-25 25.0-26.5 22 - 50/ 4" 0.6 0.2 1- G"' - Sf~ GRAVEL: br.- 9roy; 101; silt. < 0816 cw -ppm non-pkla . sficjltty b.ritUe: i OX sand. coarse 

to fin• groined; 75% grovel. c:ocrae to fins 
;-rcveJa. mostly fine. subang. to aubmd .• 

l 
poorly oortod: dry 

1-30 JO.O-J 1.5 50/ 4" 0.2 o.o 1- SAME oa 2~.0-26.5 ft. -.ith SOli GRAV(LS: < OSJO GM -ppm 1 5" silt; 5!C .sond; dry to mol•t 

. 

. 

. 
35 

NOTES: 



l 

( 

-1 
-, 
. ! 

J 
~] 
. ' 

_I 

( 

] 

J 
l 

I 
J 

. I 

ICF KAISER ENGINEERS BORING LOG 
Proj~ct nome Goo2::(sgr nre &: Rub~tc _c_o. Project No. 03761 ~-QQ 8oting No.o~-l§ 
Location Goodveor. Arizono - PGA S'ote Shnt_2_ of _4_ 

Ornling Firm H~b~Uicfog co. Water Levels: -~ Elevation ~/Date G.S. Elev. 
Drilling Method i;igliQ'~o~ S:h:m A!Jger During Drilling 451Q' 0\!J~LS -21 91 C<lsing Elev. --Hollow-Stem Auger O.D.~I.O.L_ After Drilling Start Date 5/21 Li 1 
Rotary Bit Ola. NLA Casing Oio • .....!!LL Well Level Finish Date~, I 
Total Boring Depth 1Q7.0 fj Depth Measured Relatlve To Sicg~~ Logged By J. Moorol 

SCALE SAMPLE 
l.r.li. WEU. 'N DEP"H Sr"T B"OWS R£C. ~A(fl 

MATER!A!. Oi:SCR:FTION TillE 
FET RANG€ ~r 6 :n. SEC':'. CC«S':ROCTIONI 

35.0-J6.5 28- 50/5' 0.7 0.0 r CM - Silty GRAVELS: groyloh-br,; 1 0); sill; < 0840 GM i ppm non-plastic to v, low plostlclty~ 5% sand, 
1-- coarse to fine 9roined; 65X 9rovela, CO<J~e 

to fine, mo.tty fine grovelt, v. ong. to aubmd., 
ooorly sorted; dry to moiat. 

-40 40.0- 41.5 14-50/3" 0.3 0.2 -GM - Silty GRAVELS: br.; 10); aill. non-plootlc < 0855 GM -ppm to v. !ow ploaUc; 90% grovela, coor" to fine, -mostty fine eubqng. to aubmd .• peo!"'y aort~; 
me~ -

-
-

- 45 +5.1)-46 .5 28-50/2" 0.3 0.4 -SAME os 40.0-41.5; wol 0 •5.0 It 
< 091~ GM -ppm 

-
-

f-50 50.0-~1.5 8-16-12 0.9 0.0 -GW/ML - Sondy GRAVELS: grayfsh -br.; 20~ 
< 091.~ G'N/ -ppm ecnd, c:oorae to fine, rnd. to aubrnd., poorty 

&ot!ed; moiat. "L 

-

r -
f-55 55.1)-56.6 11 - 16-14 0.8 O.D f-sw - Gravell)'. aifty SAND: red.-br.; 5% silt. < 09•4 sw 

-ppm non- pk)a:Ue: ~ scnd.eoarae to fr.e. mostly 
mad. sands; ~% grove,l, med. to mostly fine. 
subong. to tubrnd. groveta. mod. sorted: wet 

r 

- 60 60.1)-61.5 18-50/S 0.5 o.o - SW - Silly grovel!)' SAND: lt. br.; 5~ sill. < 0952 sw -ppm non-~oattc: 75% sand, eoorte to fine . 
groined, motlly medium; 20% gravers, medium 
to mostly fine. subong. to aubmd. 
grovels. poorly sorte-d, pooriy cemented, 
moist to w•t 

f-65 65.0-66.5 15- 17- 18 0.9 0.0 ~ ML - Sandy, c!oyey SILT; r•d brow-n; 90" ailt, < 1002 ML -ppm non-plastic to v. low plasticity; 51.: cloy; !I% 
sand, fine 9roine-d m ica flakes present, 
moderatly sorted, we-t ta molat 

NOTES: 
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ICF KAISER £NGIN££RS BORING LOG 
Project nome G.oodvl$11 nre &; Rublttr ~· Project No. 0376 1 -~-QQ Boring No. PS-]§ 
Locotion Goodv•a~ ArlzG~o F>CA Site Sheet_3_ of -~ _ 
Drflling Firm t:i~Qac Mlc!ng Co. Water Levels: DeQt!:l Elevotlon 'llroe !.Dote G.S. Elev. - -Drilling Method Hollow ~11m ~yg,~ During Drilling 45.Q' 091~/5 21 91 Cooing Elev. --HoiJow-Stem Auger O.O._!L_I.0 . .1:.__ After Drilling Stor\ Dote 5/21/91 
Rotary Bit Dio. N{,A Co sing Dio.~ Well Level Finish DoteS/ 21 / 91 
Toto I Boring Depth IQZ,Q fl. Depth Meoaured Relotlve To Gcgdt Logged By J. ~2Qre 

~CAL€ SAMPLE 
liTH. WELL ~TER~ 0£5CRF"10N l'lt.i£ IN O£Prl SPT BLOWS REC. ~A(~l SECT. CO~STRUCTION FE€i RNIGE oer 6 :n. 

70.0-71 .5 11 - 13- 12 1.1 0.0 Ml - Sondy clayey SILT: ~d-br.; 85% oi~. 
1017 ppm non-plostic to v. low ploatlelty with ttoce < ML -

block or9onle matter; 1 ~ cloy; 5~ $Ond, -med. to moatJy fine qroined, rnod. sorted 
moist -

-
1-75 75.0-76.5 22-50/~ 0.6 0.0 t-SW - Silly gravelly SAND: red-br.: 5l'. silt, 

1026 sw -ppm non-plastic: 75~ send, cooree to fine 9roined. < 
mostly med. aonds; 20% grcveta. med. to -mostly fine, ong. to aubrnd.; motat to wet 

-
~ ' 
~ -
r-so 80.0- 81 .5 10-12-15 0.3 0.0 rSAM£ os 75.0-76.5: 80% sand; 15T. grovel: 

1037 sw -ppm r- 5% sift; moi.t to wet. < f-

r-es as.o-86.5 50/1" NR NA - No Recovery -< 1050 

-90 90.0-85.0 50/ S' 0.2 0.0 - CIJ./GW - Sl~ sandy GRAVEL: br.; 10% silt. 
<1130 ~I 

-ppm non-pJoatie: 1 em sond, cooree to fine. mol'tty I med. groined: 80~ grgvel, coarse to fine 
mostly fine, eubong. to submd .• poorly torted. 
hard; wet 

l-95 95.0-96.5 50/'S NR w. ~ No RecoYt ry 1 
< 1200 

l 
~ 

~00 100.0- 20-50/ •· 0.7 0.0 r SM - Silty SAND: grayish br.; 1(),; ail\, < 1210 SM l 101.5 ppm non- plost1c; 90% sand, coorae to fine 
grained, mottly med. sonde; bedding 
visible, mod. sorted; wet 

NOTES: 
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ICF KAISER ENGINEERS BORING LOG 
Project nome 1,;1g~eor Tire ~ B!.lbb•r Co. Project No. QJ76 1-005-QQ Bering No. PB-1 S 
Location Coo""""' Atizcno - PGA Si • Sheet_._ of _ 4 _ 

Orllllng Firm dlb~( t:!i.1ing QQ. Water Lorvels: Oe!!ih ~evctiQn Tim1/0cte G.S. Elev. 
Drilling Method ...Ji21fgw Stom &.gl [ During Drilling 4:;.Q' 0915/5-21 - 91 Cooing Elev. __ 
Hollow-Stem Auger O.D._L_I.O.~ After Drilling Start Oate S/ 21 L.i1 
Rotary Bit Oio . N{.A Casing Dio.~ Well Level Finiah Oate5/21/91 
Total Boring Depth 1Q7 Q t! Depth Measured Relative To Logged By J. Wooro 

SCALE SAMPLE 
LITH. MATERIAL DESCRIPTION TIME WELL .N O£PiH S?T BLOWS REC. PIOM~l pONSTRUCTION FEET RANGE oer 8 in. OVA 1 SECT. 

105.0- 18-50/S' 0.5 o.o ML - Cloyt y oondy SILT: groyioh-br.; 90% < 1240 ML/ 106.5 ppm silt. non-plcetic: 10% send, C-Oarse to fllle, SM -
mosUy mad. groined, mica fiokea visible, mod. 

\ 
sorted: molat to wet. v SIJ - Sil;& SANC: groyiah-b<.; 10% S1lt. non- -plastic, 9 ~ &ond, coarse to fine, mo~tly med . 
groin~d. poorly eorted, v. denae, hord; moitt -

_, 10 to wet. 
-

Bottom of boring 0 107.0 ft. -
-
-
-- .... -

l -, 
J 

-
~ 1- -

-
r 

~ 1- -

r -
1- - -
r 

-

- - -

-
-

I I 
NOTES: 
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ICF KAISER £NGIN££RS BORING LOG 
Project nome Good:t!2r nr1 ~ B.\1!2ber Co. .. __ Project No._jl.~761-005-00 -- Boring No. " " -E1_' {~ 
Location Cood'£f3~[. &1z!2no - ?GA Site Sheet _1_ of _ 4_ 

Drilling Firm He!i£!fr biiniog ~g. Woter Levels: Dep\t!._ l:ltvg!jgn TimeLDo11 G.S. Elev. 
Drilling Method H<>rov S!•m Augar During Drimng 51 .0" OZQQL~l Cosing Elev .. __ 
Hollow-Stem Auger O.D . ......a:..._I.O . .L.l.L£ After Drilling -- - Start Dote .UQU~ · 
Rotary Bit Dio.~LCooing Dio.--tlLL Well Level Finish Doto5/ 10/9' 
Total Boring Depth JQZQ !!. Depth Measured Relative To Grode Logged By Barner 

SCA"E SAil PtE 
L"i ri. W£LL N OE<>rH S?T BLOWS REC. 

? •• ~A(~l 
MATERIAL DESCRIPTION "'ME FE<:T AA~G€ oe-r 6 'n. O'l 1 S~CT. ~O«STRIJCTlO., 

No scmp\81 eo .ected from 0-40 ft. I 
Cutt:nG-J predomi:.cnl!y grove·a, 1 silts end eonds. 

~ 

~ . 
f- 5 f- -

. 

I -
~ ~ . 
f-1 0 f- -

~ 

. 

. 

. 
- - -

. 

,_ZO f- -

. 
f- 15 ~ 

I -
. 
. 
. 

1-Jo f- -

r r 35 
. 

NOTES: 
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ICF KAISER ENGINEERS BORING LOG 
Project nome Goody!cr nre & Rubber Co. Project No. _ __,0.,3u.7.Eo.!.:: ,oo,..t~:=-><00"---

Location ______ ~Go~o~~~cor~An~z~m""~~~~~PGA~~~-~~·~---------------------------------
Orilllng F1rm _ _,H,e,.b!!!•L.r _.Mo.~ILllnicun"g-'Co.,. _ ___ _ Water Levels: Dei>\b 
Drilling Method~~em AUger _ During Drilling 5!.0" 

Hollow-Stem Auger O.O,_L_I.O . .l..ll£ After Drilling 

Rotary Bit Oia.___1!lA _ Cooing Ola.~ Well Level 

Elevation Time/ Dote 

___ O"ZQQL5- I Q-~1 

Total Boring Depth 107.0 ft. Depth Measured Relative To Grgde 

SCALEi-==--r=i-SAJ~~P;,;L:,:E:-r,=:-r.=-:-:-1 IN ot:P""ri S?T BLOo¥5 R£C. PI'?_,~ 
FEET R.IIJ.;C€ - 6 in. OVAt I J 

r 40 40.0-41.5 eo;o.s· 

r45 45.0-46.5 25-50/0.5" 

I 
r- so 50.0-51 .5 40-35-26 

0.25 0.6 ~ ML - Sondy grcveily SILT: it. br. motrix; 60!>: 
ppm aiH:; 30~ grovel, fine to coo~e ong. to 

submd.; 1.0% eond, fine to coarse graln*ti. 
subo.n9. to aubtnd. 

1.0 1.0 r SC/CC - Cloyey gravelly SAND: ~- br.: SOli. 
ppm sand, meet to coarse qrolned. aubon9. to 

aubmd., mod. ·•ell sort*<t, mineral conttituenta 
crs quo.rh, feldspars ond ftrrcmcgnesium 
minerols: 30X ~revel. ong. to aubmd .• som.e r mitterOJ compoa1ti0n C$ aondt: 20% CloY, moiet. 

r 
1.0 1.0 

ppm 
r SC/GC - ~ obove. except 20ll 

cloy ond ~X silt; moi.at to wal 
9 rovel; 15:11 

-5.5 55.D-56 . .5 12- 10-4 0 . .5 0.0 - sw - Grovolly SAND: lt. br. to red.- bt.; 
ppm 7~ sand, med. to coarse. auban9. to aubmd .• 

mod. wen to well sorted; 30" grov&l, vorloble 
colon. vorioble mineral composition, 0.25 to. 
0.5 inch <llometer. 

r60 60.0-61 . .5 21-:4-:0 1.5 0.0 r sw - Upper 1.0 ft. aondy GRAVEl.: ll .... to 
ppm reC.-br.; SO% gravel; 50% aond; s ome 

chorccteri..tict os in 55.0-60.0 '. 

r-65 I S5.0-66.5 I, 0- 14-30 

r 
r 

70 

CL - Lower 0.5 ft. si~y CLAYS: br. to 
red. - br.: so,; aih; 50% aond, low to med. 
pfosticity. 

1.0 0.0 - SC - GroveOy. silly, cloyoy. SANI>: rod. -br.: 
ppm 60?. $Ond, med. to coor.e grained, subong. to 

s ubrnd,, minera l e-onstituents ora qucrh. 
feldspars and ferromognealum minerals , mod. 
'tl'e!l to w1ll sorted; 30" ct~: 1 0% silt; end 
1 o:; gr<MII. up to l inch In diQmeter. eng. 
to ~bangu.for. 

Sheet....£... of -• _ 
G.S. Elev. _ _ _ 

Cooing Elev. __ _ 

Start Dote ;; /Qi/9 1 

Flniah Dote5/10/ 91 

Logged By 6ornor 

I tJTH. WELL 
jSf:Cl. CO~STRUCllON 

ML 

SC/ 
GC 

SC/ 
cc 

sw 

CL 

sc 

i 

-

-

-

-
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ICF KAISER ENGINEERS BORING LOG 
Project name Goodyear Tire & Rybber Co. Project No._ 03761 -005-00 P8 1-~~ Boring No._ E- : 5 
Location r~"""oo! AfiZOM - pr.A S.'te Sheet~ of_<_ 
On1ling Firm _!:iA_~ Ml"nirtg Qg;1 Water Levels: Oeotb Elevation Tim1/D<rte G.S. Elev. 
Drilring Method tjg!l!i!w StEm ~!.IQIC During Drilling ~u:.... 0709 /5-10 91 Casing Elev. --
Hollow-Stem Auger O.O.~I.O . .J....l.Lf. After Drilling - - - - Start O<Jte~L09/91 
Rotary Bit Oia. .~t,A Casing Ola.__!iLL Well Level Fini~n Oato5/ 10/91 
Total Bortng Depth 1Q7.!! t Depth Measured Relative To !i;rode Logged 9y Somer 

SCAt.£ SAMPL~ 

UTH. Wf.Ll IN DEPTH s;::, BLOWS REC. PIOAI~) 
MAT£RIAL DESCRIPTION TI.IAE FEET RANGE r 6 in. OVA I SECT. CONSTRUCTION 

70.0-71.5 8-21-30 1.0 o.o SM - Clayey ailty SANJ: lt. red.-br.; iO~ SIA ppm send, fno ~olned, well sorted, eub<ln.g. to -
subrNJ.; 20 s~t: 10% cloy. 

-
-
-

1- 7~ 75.0-75.5 15-25-18 1.5 0.0 1- S'l/ - Cloy•[;· •illy, groveily SAND: red.-br.: SW -ppm 60~ sond. ine to co<1rt~e 910ined. mod. 'Nell -'Nell sorted: 20% .grovel, ang to ~ubmd.~ 10:1. 
si.'t; 10% c.~oy. -

i ..., 
l-eo 80.0- 81 .5 12-18-22 1.0 o.o 1- SM - Clayey, grovelly, siity SANO: It or. to S'-1 ~ ppm red.-br.; 50% sand, fine lo coarse gro;ned, 

subong. to 1ubrnd .; JOT. tilt; 10~ grovels, <Jn.g. 
' to aubrnd. up to 0 .75 inchta In diameter. 

1())'; cloy. 

1-85 85.0- 86.5 27-55/.5' 0.7 0.0 1- CL/GC - Gravelly ail\y c loyt: red. - br.; 501: CL/ -ppm cloy: 30" ailt; 20" grovel ~p to 0.5 inche.a ln GC 
diameter, on.g. to aubrnd. Bottom 2 inchu is 
o tt. br. caliche Ioyer. 

~ 

~ 

1-90 90.0-91.5 10-22-<3 1.0 0.0 1- CL/GC - Aa above (see 6.~.0-90.0). Cl-f -ppm GC 

l-g~ 95.0- 96.5 1.0 1- CL - Sondy, silty, ClAY: brick red to red. - br.; CL -
~ 

40% silt.; 1 OX very fine sand, firm and moisl 

-

f-,oo 100.0- ·,Q-19-19 1.5 o.o 1- SP - Uoper 0.8 ft. sand: rod.-br.; , 00~ SP -10 1.5 ppm sand, cooree grained, 'NtiJ aort4d, subong. to 
subrnd. 
~L - Bottom 0. 7 ft. silty clay: lt. r&d. - or.; c~ 
60% c;ay; <0:1. silt; plastic. 

103 
NOTES: 
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ICF KAISER £NGIN££RS BORING LOG 
Project nome Googxsgr life k Ru~Qtt: '2· Project No._ 03761 - 005=00 . PB-1?(~ 8onng No. <- 5 
location Go""'onr J..ri2onc - PC.A. ~· e Stl"t _4_ of -·-Drilling Firm ll~bwJfc!Dg co. Water Levele: Dep.!IJ._ Elevation II!D•LDote G.$. Elev. - -·-Drilling Mettlod _!iQ[o·• Sltm Auget During Orllling 5 t.Q' 07QQL5- 11 -91 Coaing Elev. __ 
Hollow-Stem Auger O.D~I.D.~ After Drilling Start Date 5109/ 91 
Rotary Bit Olo. N{.A Casing Dio.~ Well level - -- Flnlstl Dote~l 
Total Boring Depth JQZ.D tl, Depth Measured Relative To Grode logged By Bg[n§r 

SCALE! SAMPLE 
IJT"rl. WELl. IN ot:P"H SF: c LOWS REC. ~A{~} 

MATERIAl oc;c'IJPTIOii lli!E F£L i RANG€ oer 6 :n. SECT. fx>NS!RUCT:ON 
1 105.0- 9-22-19 1.5 Sample os ob-ove (see l 00.0-1 05.0). 105.6 -

Bottom of boring 0 107.0'. ~ 

f--110 1- -
r 
r -

-115 - -

- 120 - -

c-1 25 c- -

f-t~ 1- -
r 

r 
r 

--'l35 - -

r 

HO 
NOTES: 
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ICF KAISER ENGINEERS BORING LOG 
Project nome Goodxgor Tire ~ R!l!i!ber Cg;~ Project No. 03761 - 005 00 Boring No.J'B-18 
Location Gondv•or Arizono - ?GA s·t• Sheet _, _ of _ 4 _ 

Dn11ing Firm Hchtt \tin;og Co Water Levels: Depth Elevation Time/Date G.S. Elev. ---Drilling Method Hoi!Q:a! Stem AY!illt During Drllling iM' _ ___ 0~!7-91 Coaing Elev. __ 
Hollow- Stem Auger O.D--...K.._I.D._ :r_ After Drilling Start Date 5117 /S 1 
Rotary Bit Dio. N{6 Casing Oio • ....!!&._ Well Level Finish Dote5/ 1 7/91 
Total Boring Depth 107.Q u. Depth Measured Relative To grade Logged ByJ, Moore 

~CAl£ SAMPLE 
MAl!RV-A. DESCRIPTION LITH. 'Netl IN DEPTH SPT BLOWS REC. PIDM~~ 11M£ 

SECT. ~NSTRUCTJON FEET R.ANGE per 6 in. OVA 1 

• . 
. 

-
-

f- 5 f- -
-

-
-
-

r iO 10.0-1 1.5 9- 12- 17 1.5 0.2 f- Ml - Sandy gravelly SILT: dull red.-br.: 85lC < 0630 ML -ppm aUt. soft to firm, brittle, non-plo.stic: 5% sand, 
coarse to fine grained; 1 OX ~C'IIe • med. to -

r- mol'tty fine, rounded to submc!.; mod. sorted, 
dry. 

I 
• j 

1-
1-
r-15 - -
1-

.l 
1-

-20 20.0-21 .5 12- 22-28 0.7 0.0 - SM/S'N - Gravelly silty SAND: Jt. br.; 15lC sil~ < 0639 SM/ -ppm firm, brittle, non-plastic; 80S SQnd, med. to S'N moatty fine grcined, with trace omt. of coors• : 
5 % grovel. subrnd., to md., meet to fine 
grovels. dry. 

I -25 25.0- 26.5 14-50/S' 0.8 0.0 - ML/CW - Sandy SILT: red.-br.: 90X ant, < 0704 ML/ -ppm brlttle, firm , non-piostlc: 10" sond, med. lo C'N 
mostly fine aonds, mod. sortad, dry. Soncy GRAVELS: groy: 30ll: sond. cooru to fin 
grained; 70% grcve!, an~. to subonc;., mod. 
eorted, dry (coarse to ne grovels). -., 

i 

c-30 30.0-31.5 2:1-18-20 0.6 0.0 - SN - Gravelly SAND: groyiah-wh.'lo; 75:1: send, < 071 4 S'N ...; 
ppm coarse !o:o C.ne groined aonds, moat.~ :T:e-d.; 

25" grovels, tubong. to aubrnd., coarse to fin - grovels. like ttreombed deposits. poorly sorted, -dry. 

-
1-35 -
NOTES: 20.0' - 2 1.5': Ver·_.t thin bedd~ng plain' visible. 



ICF KAISER ENGINEERS BORING LOG 'l 

Proj«ct name Gooct..gr '!;re .!< Ru~llt! Co. Proje<:t No. ~761-Q!ll!-QQ Boling No. P8-18 
Location Goodvoor Arizono Pc.t.sae Sheet_2_ of ~ 
Drilling Flrm Heb!C !dicing ~2 Water Levels: Jl!R!h. Elevation _TlmeLDote G.S. £lev. 
Drilling Method Hgllgw ~~m Aucer Outing Drilling 45.~' 073§/5-17-91 Casing Elev._ 
Hollow-Stem Auger O.O,_g:_I.O._L_ After Drilling Start Dote 5/17/91 
Rotary Bit Dia. ~LA Cooing Oia.~ Well Levol Flniah Date5~1 
Total Boring Depth ]Q7.0 fl Depth Measured Relative To Grg~l Logged By J. t!20re 

SCAlE SA.IAP~£ 

I UTH. WELL .. O£PTri s.~r aows REC. ~A( f) 
W.ITRI.<.L OCSCRII>TION _,,:: 

f;c~'STROCT10' rt€'1 RANCE per 6 in. SECT. 
35.0-3§.5 18-50/6" 0.9 o.o GM - Sandy silty GRAVEL: br.; 25% ant, firm, < 0714 GM ppm non-plastic; ,5% sand, coor•e to fine 9roln&d. 

mostly m4d. tonds~ 60% 9rovels, coer$• to 
fine groin4d subong. to subrnd. dry to mofat. . 

.J 
. 
. 

- 40 40.0- 41.5 50/5" 0.3 0.0 - GM - Some os obov• (aee 35.0'-3§.5'); ·•ilh < 0727 GM -ppm l 5% silt; 10% at:~nd; 75% Qtovela, v. an9. to 
subcng .. dry to moi.sl . 

-] 
. 
. 

-45 45.0-4§.5 20-22-26 1.5 0.6 - SW - Grovally SANDS: grOJIIh-white; 75% < 0736 SW -ppm sands, cocrse to fin~ gro1ned, mostly coortt 
s<Jnd:s: 25X 9.rovel.s, coorao to fir.e, Of\9. to -
subong. .. poorty acrted, wet. -( 

-
-

e-so 50.0-51.5 8- \ 3-10 1.5 0.0 r lll - Sandy clayey SM: rod.-br.; 90% ollt, < 0750 Ml -ppm firm, non-plcatic to v. low plaotlcity; 5% eloy; 
5X sand, m.O. to mo.J:Uy nne sands, mod. to -
wen sorting., moist. 

-

'' ] 
.. I 

-
-

-~ 55.0-$6.5 5-7-6 1.3 0.4 - "'L - Clayey aondy SllT: red.-br.; 85% ail\. < 0756 Ill -ppm firm, non-plcotic to low plasticity; 5% cloy. 

j 1mt sand, med. to mostly f'\ne grcined 1cnds 
with mica floket, mod. sorted, moist. 

..1 

l 
- 60 60.0-61.5 8-IQ-14 0.9 o.o -MVSW - Soru!y clayey SI~T: rod.-br.; 80" sill. < 0815 MV -ppm firm. non-ploatic to low pla1tic-ity; 5% cloy: SW 

15% sonda. med. to fine 9rolned; grading 
to: silty grovolty SAND: br.: 5% silt; 85% aond, 
coarse to flne 9roinecl, moatlh med.; 1 OX 
grov$la, with med. to fin• eu cnq. to aubrnd., 
poorly sorted. wet.. 

f-65 85.0-66.5 9-9-5 I'(R w. r No recovary (NR) < 0830 -
NA - Not Available 

..1 

70 
NOTES: • Otnling woa w1ry hord/tasistont between 

• • 1h'otet observed in sojls 0 45.5 ft. 
38.0 to 43.0 ft. 



l ICF KAISER £NGIN££HS BORING LOG 
_, -• n~ ~~ Ip Ill Rubber Co. Proj ect No._!m.§.l:005 00 Boring No. PB-]~ 

I "f(~ . ~:" 
AnYMO PGA Sl• Sheet ....L of -·-Onl ling flrm, ·tis:bt! lltliliDSI ~~ Water Lavels: OeQth f;l§l!sztion Time LOot! G.S. Elev. - - -

DrWing Method HoUow S'ttm Aldptr During Orilfing 45.5' 07.3i\ IS ··17-9' Cooing £lev. - -
Hollow-Stem Auger O.D,__§:_I.D.---.L._ After Drilling Start Dote ~[17 [~ 1 
Rotary Bit Oia. N[A Casing Dia . .....J:!LL Well Level Finish Dote5/17/91 
Total Boring Depth _ _ JllZ,Q !1, Depth Measured Relative To ~[gde LoggO(! ByJ. Moore 

SCA!.f SAMPLE 
MATERIAL DESCRIPTION ~;~i. W'!Ll 

~- ~~ .s:;, e6L~~s REC. ~A(~l TIME 

170.0-71.5 5 1 9 0.5 0.0 SW - sond: or.; ~()()% sand, coortt to fins, < 04JII sw pom c!ominontty med. sends, -..·e·l sorted. auba:":q. to 
ro..,nded, wet 

J 
f--75 ·~ "·-·· 8- 7- 9 0.7 0.5 - S'H - scm• oa above (!ee 70.0' -71.5'), w&t. < OIIQe sw -ppm - -

~: 
-
. 
. 

f--ao 80.0-81.5 9-9-16 1.0 o.s - sw - Grovelly SAND: br.-grW e~ll sond, < 0924 sw 
:~ 

-
~ 

ppm cootse to fine gfofn&d, mos med. sends; 
1 5,. grave!a, c:oorse to tine grovele, submd. to 
rnd., poorly torted, wet -

I 

.I 

- 85 I A~n-A<' 22-20-12 0.7 0.4 r- sw- Som• os above: 90% aond; 1~ grovel < 0939 SN/ -ppm grading to: ML - Sandy clayey 'SILT: br.; 8S:P. ML 
silt.. non- ploetic to tow plost•clty, hard: 10% 
cloy; 5,;. IOnd, fine grained, m ica flekM 
present molet. J 

- 90 90.0-9 1.5 14-22-25 0.8 0.0 r MI. - Som<l 01 obove; 90!11: a01; 5ll cloy; 5% < 0945 ML/ -ppm $Ond groding to: SM - Cloyey silly SAND; SM 
br.; 20X ant. non- plastic to low ptoetic-ity. . 

t' .. ·.·:;/!·:fJ~t!£11¥~~~~ 
firm to hord; 5% d ay; 75" eond, med. to 
meetly fin• aonde, moie1. 

. . : . 'i ;~~,, •":(8:: 
J 
J 

;-95 . · ·~ o.o r '-"- - Sandy clcyey SILT: b<.: 80!11: t ilt. non- < oese Ml -
: := .;of:;; .. ,.. __ ':':-tl . ~~'; ppm pJostM:rty to low plosijcity, firm to hard; 15% 

c<"-':-:.o: cloy: 5% .and, med. to fin• groin.-ed sends, 
mice r.olces present, moist . 

. I . 
-100 100.0- 15- 22-24 1.5 0.0 r Mt. - Sam• oa abov9; 90% sOt; SX clay; < i 015 Ml -101.!) ppm 5% •Gnd, moist. • I 

J 

iO~ 

NOTt:S: • Runnlng sands atort to cause probtems 0 o de~th of 70.0 ft. 
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ICF KAISER £NGIN££RS BORING LOG 
Project name Go2SJ1!SJr nre & R!l~Hr ~- Project No. 2;!761 -~-QQ Boring No.PB-1!! 
loeatlon Go<><lv•or M zooo - PGA s,to Sheet _4_ of -!.-
Drijling Flrm He!;ttr Millhl~ Water Levels: De11!h ~Y.O~On ]meiDate G.S. Elev. 
Dnlling Method H:QI!g;·~ :ittm Auger ·- During Drilling ~.~· . 0736/5- t 7-9 t Casing Elev. __ 
Hollow- Stem Auger O.D~I.D._L. After Drilling Start Dote 5/J7/91 
Rotary Bit Ole. N{.A Casing Dio . ....!lLA... Well Level Finish Dote5/17/91 
T otol Boring Depth J Q7.0 fj - - Depth Measured Relative To !i;rg~l Logged By J. MQ2re 

SCALE SAMPLE 
urn. po..t£LL MATERiAL il<SCRIPTIOt> TIM£ Ill ot:"TH SJ>T SlOWS REC. ~Al~l SECT. STRIJCTION r::cr RANCE oer- 6 in. 

• 105.0- 10-13-21 0.9 0.0 SW - Sit:>' SAND: groyish- br.: 5X silt, < 1031 sw 106.5 ppm non-ploehc; 95% sand, med. to finE 9roined . 
aand, mostly med. grained. wet. 

Bottom of boring 0 107.0 tt. 
-
-

--110 - -
-

-
-
I 

-115 - J 

-120 1- -
I 

. 
-

~ 
~25 - -

-

~ -

f-oe - -
~ 

-135 - -
-

140 

NOTES: 
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ICF KAISER ENGINEERS BORING LOG 
Project nome Go2£t!Sir nre ~ Ry~~l[ &o. Project No. ~761 ~-gg Boring No.~.i,i_ 
l ocation Go-octvecr Arizono - Pl'..t. ,:;a. Sheet _1_ of .....L-
Drilling Firm H!~b~u Mlalog ~g Water Levels: Deeth Elevation nmeiOote G.s. Elev. 
Drilling Method HQ112w :ilsm AUger During Drilling N2t Avo;labl• Casing Elev._ 
Hollow-Stem Auger O.D,_L_I.D._L_ After Drilling Start Cote 5 / 20/91 
Rotary Bit Oia. N(e, Casing Dio.--li.lL Well ~el Finian ooteS/21/91 
Total Boring Depth fJ,Q I;, L. 47 !l fj, Depth Measured Relative To G~dl Logged ByJ. MoQre. 

SCALE SAMPLE 
UTH. w::ll IN :JE"lH S."T BLOWS REC. ~A( f) 

W.TER'Al. 0£SCRI"liON TillE 
CCNSTRUCT:O' F'£ET AA'IG( ~r 6 ;n. SEC7. 

. 

-
-

- 5 - -
-

-
-
-

-10 10.0- 11 .5 22-50/5" 0.8 o.o r ML - Sand)' gravelly SILT: dull br.; 90% alit, < 1200 ML -ppm non- plastic. britUe, hard: 51. sand, med. to 
mostly fine grained; 5" grovels. c:ooNe to tine, -
aubcng. to subrnd. poorly aoned, d')'. -

. 

. 
l-15 r- -

-
-
-
-

- 20 20.0-21.5 8- 10-18 0.9 o.o - SN - Cf'QVO!Iy SAND: groyish-br.: 95% aand, < 1220 Sit -ppm eoorse to moatty fine groined; 5!t grovela, ' med. to dom1nontly fine 9rove!s, !"'unded. to 

1 
sub<ng., poorty sorted, dry. 

l 
- 25 25.0-26.5 sot r 0.1 0.0 rSN-s-. ot obove: with 80~ i'CJr.ds, 20:t < 1230 SN -1 ppm grovels; cry. 

j 
r3o 30.0-31.5 28-50/4" 0.3 o.o ~ sw - Grovel!)' SAND: br.; 85% send. cocrae to < 1300 ~ _j 

ppm fine, motUy mec:l. grained; 15X grevela. 1ubong 
to SIJbtnd., coarse to moatly fine 9rove!s, 
aoorly sorted. dry. 

35 
NOTES: ., Gravel 1.one from 23.0 ft. to JJ.O ft. below grade. 
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ICF KAISER ENGINEERS BORING LOG 
Pr oject nome G¢odve-ar nre & 8\1~~1( ~o. Project No. 03761-~-22 Boring No. Pi!-li 
Location G""""""' Arizono - "<lA S;te Sheet_2_ of _j_ 
Drilling Firm Hebsu: ..Mialog ~. Water Levels: _QW!L JJ!vation ~/Dote G.S. Elev. 
Oritling Method HQIIQl'! ~t1m Auger During Drilling - --- Not Avc~e Casing Elev. --HoUow-Stem Auger O.D._L_I.D . ..J__ After Drilling Start Oate S/20/91 
Rotary Bli Dio. ~a, Cosing Dio • ..J:!LL Well Level Finish Oote5/21/9l 
Total Boring Depth !.:l,Q {l. 0:::: H,Q t: Depth Measured Relative To !frg~§: Logged ByJ. Mogrs 

sCAl£ SAJjPLE 
LITH. 'Nt:ll w.TER~ DESCI<IPT!Otl T.NE 'N O!:F:H SPT BLOWS REC. ~A(~ SECT. COOSTRUCTION I FHT IWIGE oer 6 in. 

35.0-36.5 50/ 5" ().2 0.0 G'N - Silty scndy GRAVELS. groy-whne: 10% < 1335 GW ppm e:ilt. r.on-plol'tlc; 10,; sand. coorse ·to fine. 
mostly fine 1ond; 80% qrovtla, coorse to 
m0$Uy fine. aubong. lo aubmd., dry. 

. 

I 
-40 .. 0.0-41.5 31-50/3" 0.5 o.o - GM - S'lty GRAVEL: red.-br.: 40% •i~, non- < 1340 GM -ppm ploatic to low plastic ity; 5X clay; 5!'. sond. 

coarse to tint grained: 50% grovels, cocrat to 
fin-e on9. to aubrnd ., poo~ sorted, moist. -

l 
-1 

- C'N - Silty aondy GRAVELS: red.-br.; 5l'. ailt; 
I -45 45.0- •6.5 50/5" o.z 0.6 5-21-91 GW -pom 5~ so.nd, cooree to fine grained, mostly med. < 0635 

scnd3; 90~ grovels, coo.r .. lo fine grovela, 
mosttV fin• aubcno. to •ubtnd. drv to molaL 

Auger refu1ol 0 -43.0 ft. and 47.0 ft. 

-50 r- -

I-55 - " Onlling ob.s.erved heavy concentrations of -
&ravel between 23.0 ft. ond 47.0 ft . 

orehole wee offse1 once when auger 
refusal wos obaerved 0 43.0 ft. ond then ot 
47.0 ft. 

- 60 - -

-65 1- -

70 
NOTES:: No woter somple col!ectad because of auger retuaol. 
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/CF KAISER ENGINEERS BORING LOG 
Project nome Goodvr;r Tire ~ Ru~ll!!: ~- Project No. ~76)-~-!!2 Boring No. PB-20 
Location_ Gooclveor Arizooo ~GA Sl\o Stleet_ l_ of _L 
Dnlling F1rm Heber tdlclog QQ Water Levels: Del!~b Elevation IJmeLDote G.S. Elev. 
Drilling Method Holl2w. S:1tm Auger During Drilling ~- 07J.QL5-29-91 Co sing Elev. --Hollow- Stem Auger O.OJ_I.O._L_ 1\fter Dnlling Start Dote S(JZ/91 
Rotary Bit Die. NlA Co sing Dlo._t:!LL Well Level F1nish OoteS/20/9 1 
Total Boring Depth___!O.l!,Q ft. Dept h Measured Relative To CrgQ! logged ByJ. ~loore 

~E SAM PL.£ 
UTH. WELL Ot.'""TH SPT BLO'NS R£C. Pto,<0 

MAio:.RW. OESCRIP'IIOtl -;'liE F££7 RANGE pe:r 6 in. CNJ. 1 S£Cf. fxlHSTRUC'T10N 

I 
-
-

_I 
l- 5 r -

-

l- 10 10.0-11.5 5-5-7 1.3 0.0 r ML - Sondy SILT: br.; 95~ slit, non-ploetle, < 1310 ML -ppm brittle, s<1ft to firm; 5X tend, 4ine grained. 
well 30rted, dry. 

l-15 1- -

- 20 20.9-21.5 20- 24-50 1.0 0.4 - SW - S~ ~11)1 SAND: b<.: 1~ ai \, non- < 1320 sw -ppm pkJstie:; X eand, ecorse to fine 9roined. 
mostly flne aonds; 25" grovels, mad. to most!) -fine, submd. to aubong.. poorty eorted, dry. 

r 

- 25 25.D-26.5 20- 50/ 4. 0.7 0.4 r Ct.! - Sondy silly GRAVELS: Qroyish-whlte; :lOll < IJ:lO Gl.l -ppm silt. brittle, non- plostic; 20% sond, coQI"II to 
fine-qrolned, mostly m• d.; ~0% c;r<~v~ds, coor:ee 
to fine, eubon9. to ong., pootly sorted, dry. 

~ 

- 30 30.0-31.5 52/5" 0.4 0.2 ~ SWjr;w - GRAVEL 1.1'10 SAND: br.: 50~ oond, 5/ 20/91 ~~ -ppm coarse to fine, mostly fine grained; so,.; grovel < 0604 
coarse to mol'tly fine grove!a, sub-eng. to 
rounded, poorly aorted, dry to moist. 

35 
NOTES: 
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ICF K.4/S£H £NGIN££HS BORING LOG 
Project name Gc~!2' nr1 & RuP2!r Qg. . Project No. 03761 Q!l~-!lQ Boring No. pjj-20 
Location Goodytor~ Arh·onc PC'.A Site Sheet_2_ of _L 
Drilling Firm Heber td!olog ~2· Water Levels: DepUL ~levotion nmoiOate G.S. Elev. 
Drilling Method Hollsrw Sigm Auger During Drilling ss.g 01igii 20 91' Casing Elev._ 
Hollow-Stem Auger O.O,___L_I.D.__L_ After Drilling Start Dote 5/171'91 
Rotary Sit Dia. Nit, Casing Dia . ......J:ILL Well Level Finish Dote5/20/91 
Total eo ring Oopth Hl2 Q !J.. Depth Measured Relative To Grg~:t Logged By J. Mog:ro 

SCAL£l SAMPLE 
UTH. WELL IN O(Pit' SPT ?LOll'S REC. ~A(':\ 

MAT(~ OESCRJPTION 
il~E f"ErT iWIGE per s n. SECl. FONSTROCTION 

35.0 :S6.5 26-50/S' 0.3 0.2 SW - Si~ gravelly SAND: br.: 5!': silt non- < 0619 SW - ppm plastic; 5 !". aond, coor3e to fine mostly COOl"$ -grained: 4-5X 3rovels, coorM to fine grovele, - eng. to aubm ., poorly sorted, m4list to dry. -- -- -
-4<1 4<1.0- 41.5 14-16-21 1.3 0.4 - GW - Silty oondy GRAVEL: red.-br.: 511 ollt, < 0630 cw -ppm r 35% sand. coors& to fine orolned, mostly fine: - 60% grovels, coarse to fine. mostly fine -
- subong. to tubrJ\d. , streambed deposita, poorly -acrled, moisl - -
- -
-45 45.0-46.5 21 - 28-32 1.1 0.6 - SW - Gravelly SANDS: 9rayleh-br.; 2% •lit; 8J% < 0645 SW -ppm send, coorte to fine qrained, mostly med. 

~ - aoods ; 1 !I!'; ;;;ovete, meet to fine, md. to - &~btnd.. poo sorted, mol.t. 
~ 

- -- -
- so 50.0-51.5 10-9-7 1.4 0.0 - ML - Sandy clayey SILT: red.-br.; 6511 oilt, < 0700 Ml. -ppm soft to frm, non- plastic to v. bw plo.Wc:r: - 10% cloy: 5X aond, fine rj~roined with smo 
- thin ltmaea of pure silt. mod. to weU sorted, 

moist. 
-
-
-55 55.o-56.5 16- 21-21 0.6 0 .0 1- SW - Silly grovetly SAMD: red.-br.; 511 ailt, < 0710 sw -ppm non-plostic; 90X sand, coorae to fine groJned, - mostly med. tonds; 5% f,rovel1, med. to fine, - aubong. to aubmd., poor y sorted, moist to wet 

-
-
- so 60.Q-61.5 f>-7-7 0.9 0.2 -loll - Sandy clayey SILT: red.-br.; 85$1 o~t. so ~ 0722 Ml -ppm aoft to firm. non-plastic to low plasticity: 5~ - send, fine groined, micoceoua; 10,; cloy, mod. 
- to well torted, some sections ore dry and 

brittie, moiat to wet. 
-
-

• -55 ss.o-&e.5 7-13-15 0.2 0.0 ~ Ml - Sandy SILT: II. br.; 90% •ilt, non- < 0733 ML -ppm plastic 1:o v. low pla sticity; 10% sand, med. to - domincntly fine 9roined, mlco flakes present. 
- mOO. sorted, moial 

-
-

70 
NOTES: • Wet 0 approxima tely 55.0 fl 
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ICF KAISER ENGINEERS BORING LOG 
Project nome ~gQdJ:ear Tire §i Bw2tl:er Co. Project No. ~76 1 oos-gg Boring No. PB-20 
location Gooctveor. M z21l$1 - ?GA Srtg Sheet~ of _3_ 
Dnlling Firm !:t~t Mining ~ i Water Level a: DeRth ~evotion li !Ill l l:l91e G.S. Elev. 
Drilling Method Hot!ow stem Aya t r During Drilling 55.5' 071 0/~-20 91 Cooing Elev. --
Hollow-Stem Auger O.D~I.D.__,L_ After Drilling Start Dote ~/;7/9 1 
Rotary Bit Dio. t:lt::a Co sing Dio....JUL Well Level Finiah Dat~/20/!M 
Toto! Boring Depth 102.Q !l Depth Meoaured Relative To Gr~e logged ByJ. " oore 

!SCALE SAIJPLE 
LI'IH. WELL 'N OEPTI-1 SPT BLOWS REC. PIOAI~l 

MATERIAL DESCRIP'IlON TIME FEET RANGE oer 6 in. OVA I SECT. pONSTRUCTION 
70.0-71.5 9- 12-16 0.4 0.0 So.m• oe above (see 65.0-70.0): moist. < 0745 ML ppm -

-
-
-

f- 75 75.0-76.5 11-19-21 O.J 0.0 f- ML - Cloyoy oond-; SILT: rod-br.; 90% SILT. < 0800 >At -ppm non-plo-1tic to v. low ploeticJty: 5% cioy; S% -aond. fin~ grafned, mod. to 'tlllell sorted; 
moist to 'Jrlet. -

-

l-80 80.0-81.5 5-6-4 0.2 0.0 ~Some oa above (see 75:0 .. 60.0): moist to < 0810 ML 
j 

ppm wet. 
-

1-8.5 85.0-86.5 8-9-50/1 " 0.3 o.o }- ML - Gravelly SILT: red.- br.; SOX silt, non- < 08~5 ML -ppm plostic to low plasticity: 5% cloy; 5% S<lnd, 
cootse to fine grcined: 1 ~ orovel. ong. to 
subrnd.. poott;' sorted; mcHst. 

I-go 90.0-91.$ 11 - 14- 0.3 0.0 1- ML - Sandy SILT: br.; 90% ellt. non-plootic to < 0839 ML -50/ 4" ppm "· low plaatlclty; 5" cloy; 5% eand, fine 
grained. poorly graded. mod. aorted: 
moist to wet. 

1-
1-
l-95 95.0-96.5 12-14- 0.4 0.0 f-ML/SW - Sandy SILT: br.;55ll: sl~. firm to hard < 0900 ML/ -50/4. ppm non-plastic to low plasticity: 4.5~ sand. coor11 S'll 

to ttne groin~. Grodlng to: lilt}' gravelly • SA."'O: 5X ant; non-plastic; 75X eon<f. coo'*• 
to fine grciMd: 20% grovel, aubrnd. to auban9. 
ooeroe to fine, poooy sorted: ••t. 

h oo 100.0- 50/ 3" 0.2 0.0 1- SM - Siijy SAND: br.; 5:>1 sflt. non-plastic; < 0913 SM -101.5 ppm 95% send, c:oarse to fine 9roln~. mostly med. . s.ands, mod. to well $Orted; wet. 

1M 

NOTES: • Some small horizontal beddin9 plains visible. 
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ICF KAISER ENGINEERS 
Project nome ~2od~eor Tir• ~ Bwb~er ~2· Project No. Q,'!761 005 ~ 
l.Dcotion SSg~cr. Ariz2Wit - PGA S~! 

Drilling Firm ttl~[ '-!ini!lQ ~ Woter lAve Ia: DeQth ~evation 'liiDILQote 
Drilling Method t!sl;llow Stem ~!.IGit During Drilling sa 
Hollow-Stem Auger O.D._L_ I.O.;l...JL£_ After Drilling 56.Q 1602~~-~~-91 

Rotary Bit Dla. NLA Casing Oia. N[.A Well Level 

Total Boring Depth 95.0 tl Depth Measured Relative To G<g~ 

SCAlE SAAIPLE 
IN CEPTH SPT BLOWS REC. ~AI~l 

MATERIAL DE:SC~IPTION TiME FEE:T RANGE per 6 in. 

No aomple.s eol!ecled 1rom 0.0 ft:. to 20.0 tt .. 
Predomincntty ejtts. sanct.. ond grovel$. 

-~ -

-10 .... 

'-15 1-

l-20 20.0-21.5 22-28-43 0.8 0.1 1- SW - Silly gravelly SANO: ... d.-br.; 80% ppm sand, fint to coarse grain.ct, poorly sorted to 
mod. well aorted, subonq. to eubrnd.; 

~ 1 O:C sitt; 1 OX grove! 

~ 

~ 

f-25 25.0-26.5 24-43-42 1.0 0. 1 - SW - Some os obavo (see 20.0-25.0 ft.) . 
~ 

ppm 

-30 J0.0-31.5 50/0.25' 0 .25 0.1 - SW - Some as obove (seo 20.0-25.0 ft.) . ppm 

35 
NOTES: 

BORING LOG 
Boring No. PB-f~ 

Sheet..J.._ of _3_ 

G.S. Elev. 

Casing Elev. --
Start Dote 5/]J/9' 

Finish Qote5/ 1J/ 9 ' 

l.Dgged By Borne• 

LITH. WELL 
SECT. CONSTRUCT! or 

-

-

-

-

-
-
-
-
-
-

sw -
-
-
-
-

sw -
-

-
-
-

sw -
I 

j 

I 
-
-
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ICF KAISER ENGINEERS 
Pr oj•ct name Goodvear Tire & Rubber Co . Project No. 03761 -00~-00 

Location C<><>dvecr m.-~- PGA Si\e 

Drilling Firm l::fJbt r Mining !d2 Water Levels: De2th £;1evation iimalQate 
Drilling Method f:t21!Qw Stem AygJ[ During Drilling ~a 
Hollow-Stem Auger O.D,._1_1.D.DL£_ After Drilling ~6.Q 1600/ 5-IJ 91 
Rotary Bit Dla . N{.A Casing Dla.-....!:l.UL Well Level 

Total Baring Depth 95.0 ft. ·-- Depth loleasured Relative To Grado 

I$CAL£ SAMPLE 
MATERIAL DESCRIPTION TIME IN O£PTH SPT BLOWS REC. PI0,1~\ FEET RANGE -oer 6 in. OVA 1 

JS.0-36.5 50/0.25" 0.2~ 0.1 SW - Sil~ grovolly SAND: red.-br.; so,; ppm sand, t im lor to sample '20.0-25.0 ft.; 
30% qtovel: 10% SJll 

~.a 40.0-41 .5 29-25-18 0.7 0.1 ~ SW - Same os obove, except becoming ppm coorser grolntd. 

f-4~ 45.0-4$.5 4- 6- 7 0.7 0.1 
ppm 

~ Cl - CLAY: red.-br.; 100% 
2 inche.a fe lt. br. caliche. 

cloy; bottom 

1-

f- 50 50.0-51 .5 8-12-21 1.5 0. 1 f- Ml - Sandy SILT: red. -br.; 85% silt: 10% ppm sand, v.f. gro!ned; 5" gravel. 

I-55 55.0- 56.5 8-7-7 1.0 0.2 ~ ML - SILT: red.-br.; 90% ollt: 5% cloy; ppm 5~ gravel. 

f-60 60.0-61.5 12- 18-19 1.5 0.2 
ppm 

1- CL - Gravelly silty CLAY: red.- br. 
80% cloy; 10% silt; 10% grovol. 

to br.; 

l-eo 65.0-66.5 9 - 12-13 0.25 0.2 f- CL - Crovelly silty CLAY. olmllor to •omplo ppm 60.0 to 65 .0 ft.: 60% cloy; 20% siH; 1 Oll 
grave-l; 1 0" aand, med. to c oarae groined. 

7(\ 

NOTES: HNu bockQround = 0.1 ppm 

BORING LOG 
Boring No. 

PB 21{ 1-

Sheet..L of _3_ 

G.S. Elev. 

Casing Elev. --
Start Date 5/13/9" 

Finish DateS/13/ 9. 

Logged By Bomer 

LITH. WELL 
SECT. CONSTRUCTIO~ 

sw 

S'N -

-

. 
CL -

-
-
-

ML -
-
-
-
-

ML -
-
-
-
-

CL -
-
-
J 
_I 

CL -
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ICF KAISER ENGINEERS BORING LOG 
I Proje~ nome Coodytgr nre & Rubbtr Co. Project No. 03761-0()5-00 Bo . N PB-7!(. nng o. _, 

Loeotion Go ""'""' M zotl<l PCA Site Sheet ....J.... of _}... 
Drilling firm ~bee M!n!no Co. Water Levels: De~tb Elevation !Jmel Dato G.S. Elev. 
Drilling MethO<! t1211g;e: ~11m e:~o~gcr: During Drilling ~.!l OZ!Q~-~Q-il Cooing Elav. __ 
Hollow- Stem Auger O.D._L_I.O.L.!L£ After Dnlllng 5§.!j 1 ~Q2l5 :3 91 Stort Date VJJ/91 
Rotary Bit Dia. NltJ Co sing Dia . .....l!L<L Well Level Finish OateS/ 13/91 
Total Boring Depth li~.Q !! Depth Measured Rela tive To Grosll Logged By Born!r 

~CAI.E SAMPLE 
UTH. L WELL IN ()!Y')I S?T BLOWS REC. ~A(':) 

!~ATERlAt 0:.-s<:RIPTION TillE F'£ET IWIGE oer 6 in. SECT. r<>NSTRUcnON 
70.0-71.5 ? 1.5 0.2 sc - Cloyoy SANO: re<l.- br.: eo~ sand, sc ppm rned. to cooree groined, aubang. to aubrnd., . 

mod. well to well sorted; 1 Oll cloy; 5" t ilt: -5X groveL 

-
-

~75 75.0-76.5 12- 12-24 1.5 0.1 ~ SW - SAND: red.-bt.; 90!1 aond, mod. to SW -ppm coarse grained, some as 70.0 to 75.0 ft.; !I~ 
eilt; 5% gravel. -

-
-

r-eo 80.0-81 .5 0 - Runnin9 sand problems, no aomple I collec\0<1, 

l auger to 85 fl 

I 

-65 SS.0-86.5 0 - Rt.~on ing soncl probl~m.s, no tomp~e collected. 
j 

auger to ~ feet. ! 

~90 90.o-91.5 0 r Sb'll h<Mng p<oblems with 
Auger to 9$.0 teet. 

running sc;nds. -

r-95 95.0-96.5 0 ~ Runnin9 sand - no sample 
Terminate boring. -

-

I . 

i f-t oo -

l 
l 

105 
NOTES: 
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ICF KAISER ENGINEERS BORING LOG 
Project name Goedveot Tt[! • Rtib!#er ~- Project No. 0376 i -()()5, 00 Boring No. PB-22 
Location 2oo~e..,r Ari2ono - PGA S;te Sheet_ ! _ of _3_ 
Drilling firm tjt;!:!er MiniiJQ ~2- Water Levels: DeQth Elevoti2n TimeLO!!!t G.S. Elev. 
DriUing Method tfQISow ~~m &~ger During Drilling fl!.~· • 338/5- i 6-91 Coaing Elev. --Hollow-Stem Auger O.O.___L_ I.D._.r._ After OrOIIng ---·- Start Dote 5Li SL!I 1 
Rotary Bit Oio. NLA Cooing Oia.-':li.L Well Level Finish Oote5/1 s;g 1 

Total Boring Depth iZ !I tt. Depth Measured Rei<JtJv. To !lOll!! Logged ByJ. M-. I 
SO.L!: SAMPL£ 

t!TH. WELL iN O~P'lH SPT BLOWS REC. PIDA(~l 
MATERIAL O£SCRIPTION '!'ME FEIT R.AJIGE otr 6 i"'. OVA 1 SECT. CONSTRUCTIO~ 

f- 5 f- -

-
r 
f-1 D f- -

. 

. 

. 
r r -
- 15 - -I 

-
-
-
-

- 2D 20.0- 21.5 ~/4"" 0.3 0.6 - SW-GW - Sll\r Grovelly SANDS: br.: 20% < 1257 Stl/ -< ppm silt non-ptoet1c: 50% aond, mostly oooro~e to GW i fine grained; 30% grovels, 'Mlth ong. to 
subcn.g .. coo,.• to dominantly fme grovels, -poorly sorted; dry. 

- 25 2~.0-26.5 t 0-12-16 1.5 0.8 f-sw - Silty Gravelly SANDS: dull red.-br.: < 1J07 sw -ppm 20% silt. non-pl0$UC; 65X tend, eocrat to 
fine grained; 25~ qravela. eocrse to dominotety r fln4, subong. to on.g. '#rGV8!1, poorly IOrt~; 
dry. 

. 
~ 

f-30 30.()-31.5 G-12- 13 D.8 0.2 f-Stl - S~ty Gravelly SANDS: dk. br.; 10% < 1317 sw -ppm tilt, non- plcatle: 70% eond, ong. to 1ubong., 
with c:oarae to fine, domlnotely me<!. grained 
sands; 20X grovels; ong. to sub-Qng.; dry 
to moist. 

J5 
NOTES: 
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ICF KAISER ENGINEERS BORING LOG 
Project name @s!o£isgr Tire & Rubt21r ~- Project No. ~76! ~-Q!l Boring No. P1!::~2 
location Good¥•-r Arizona PGA Site SI'IMt_ 2_ of _L 
Drilling Firm l:i~b§.C Mlo[ng Co. Water Levels : De ptl'l_ £levg~on ] meLOate G.S. Elev. - ---· Drilling Method J::!ollo:c: S:~tr:o Au~a:c During Drilling 40.~ 1 ~§l.5 16 91 Coaing Elev. --Hollow- Stem Auger O.D._L__I.O._L_ After Drilling Start Date 5/!5l.9t 
Rotary Bit Oio. ~t.!:. Cos ing Oia . .....!!LL Well Level Finish DateS/HI/91 
Total Boring Depth_ 27 Q t!· Depth Measured Relatlve To 5iros!! Logged ByJ, Moore 

SCALE SAI.fPLE 
UTH. W.TER\AL OESCR'PTICil 'NELL t< O£Pin SPT BLOWS REG. ~A(~\ llJJE S€CT. poNSTROC!ION Ful RANGE De$ 6 in. 

~.0-36.5 25 18-21 1.0 0.0 
GM - Sandy $lily GRAVEL: br.; ;;o~ silt, < 1322 GM ppm 
non- pJostio to v, low plo.tlclty: 15% aond, -
coars e to tine 9ralned, moat!~ med. grained,; -55~ grove-J, med. to fine. tu md. to subong .• 
poorly sorted: moist -

-
r-40 40.0-41.5 9- 6-7 . . s 0.0 - SM - SILT ond SAND; br.: ~o,; sitt, < ll:l& SM -ppm ~non-plastic; ~OX sand, med.. to fine 9rolned/ f-<0.5 

wen sorted; 'lftt. -
SC/51.1 - Sandy Clayey SILT: br.: ~ ai~. SC/ -
non-plost.ic; 10% dar. 10% aand. m ed. to Sl.l -fine groine d, finn, loyer&d, mod. sort&d: 
-.et. 

l !-- 45 41;.0-46.1; 26- 18- 15 1.3 0.6 '- ML - Sandy SILT: br.: 60;11 oill, non-plattlc 5/16/ 9 1 ML ppm to "'elY low plasticity, ttoce amount of b~ding < 0530 l pJoln.s vis ible; 40% sand, mecl. to domin.onlly 
fine grained, ·• ith ithC""eo$iriQ % of send wlth 
depth. aubrnd. sond ~roinw; wet. 

-rso 50.0-51..5 4-6-7 1.4 0.0 r ML - Cloyoy Sandy SILT: br.: 5;11 clay: 80% < 0550 ML -ppm ant. non-ploatic to very low llcttk;:ity; 15X 
so.'ld, coorae to dominantly ,,ne grained eonds, 
mo~. sor\ed: moist. 

f-1;5 55.0-~6.5 4- 6-5 1.2 0.0 r I.IL - Sondy SILT: br.: a5JI ailt, non-plcotlc: < 0600 I.IL -ppm 15% .sand, cooree to tnO$'lly tine grcin.d 
sands: mod. to .,$11 ~orll'd; moi.st. 

-
-

r- eo 60.()-61.5 6- 6- 4 0.9 o.o r- ul/SN - Sondy SILT: br.: !lOX silt, < 0600 ML -
~ 

ppm non-plostic: 1~ sond, mt<f. to mostly 

I f'- fine 5rolned, moist. Grading to: SAND end SILT: 
r f-- br .; 0!'- sift. non-plo.stic; 50X sand, med. 

to mostly fine grained; molet. I.IL/ 
SM 

-ss 55.0-66.5 5- 7-4 1.1 0.2 f- SM/ Ml - SILT ond SAND: br.: 50;11 . ailt , < 0618 SM/ -ppm non-pl<:~stic: 50X: send, m.ct. to mostly ML fine sends, mod. sortsd. Grading to: 70" 

I r r sand, subong. to S<.lbrnd. r olne; 25~ grovela, 
subong. to I J brnd.; 5% ail poorly 3orled; 
moist to wet. SN 

70 
NOES: • SUt / sond unit 0 o depth of 40.5 tt. hos oreoted P4rched water conditlone. 
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ICF KAISER ENGINEERS BORING LOG 
Project name Goc~!gc 1iu §; Ry~k!r ~· Project No. ~751-~-QQ 8orlng No. P9-22 
Location Goodv19r Ari•~nn - PGA Silo Shee\....J_ of _L_ 
Drilling Flrm Heber td!oipg ~2· Water Levels: Deeth E!evotJ212. n meLOate G.S. Elev. 
Drilling Method Hollgw ~~1m Au:Qar During Drilling 40.5' 1~§i5-06-91 Coelng Elev. --Hollow-Stem Auget O.D.___L_ l.O._L_ After Drilling Start Date 5 i1U9 1 
Rotary Blt Oio . lllll Casing Dia.__.l~La_. Well Level Flnlsh Oat eS/: 6/91 
Total Boring Depth i!Z .Q tt. ~pth Measured Relative To _GrQ.lto_ Logged ByJ. f:!QQro 

~CAl.€ SA.'-! Pl.£ 
LITH. WELL L~ DEPTH SI'T BLOWS REC-I?~A(~ 

MATERJAL OCSC'lli'TION TI.VE FET IWICE oer S in. •OV 1 SECL Fo~S7RUCT10'1 
70.0-71.5 6- 4-6 0 .3 i 0.0 SW - Gravel')! SAND: br.; 70:>.: send, mootly < 0632 sw . ppm coor$e to fine grcined, with ong. to subrnd. . 

sond.s; JO" grovels, med. to fine groveta, . subtnd. to rnd.; wet. 
. 
. 

r 75 75.0-76.5 7- 6-4 0.5 0.0 1-SW - Gravelly SAN OS: br.; 80:0.: aonds, < 0~7 sw -
ppm coarse to fine grained, mottly med. sonde: 

20% grovel med. to fine grovels. -
subong. to subrnd., poorly aorted; wet. -

-
r 

~ 

f-- 80 80.0- 81..5 a - s -7 0.3 0.0 r-sw - Gravelly SANDS: br.: 85" sand. coors• < 06•9 SW -
r ppm to fine grained, mostly med.; 1 5Y. graveta, 

med. to mostly fine, subang. to submd. 9rave~' 
poorly sorted; wet. 

r 
. 

l-85 85.0- 86.5 9-7-7 0.7 0.0 r SW/SM - Sll~ Gravelly SANOS: br.; 25:0.: < 07Q.J SW/ -ppm aift, r.on-plos ie; 50~ aond, coorse to fin•. SM mostly med. groined sotM:t•, with eubo.ru). to 
submd. ~rains: 25% grovela, med. to fin•. 
cngulor o subrnd. qrovel.s, poorly sorted; wet. 

-90 90.o-91.5 8-8-6 0..3 0.0 - SN/ SP - Gravelly Silty SAND: br .; ~5X < 0715 SM/ -
ppm sond, coorae to mos~ tin• 9rcined. Crodng SP 

to 401; .silt, non- plastic to very low plottieity: 
15% grow Ja, coarse to mol'tly fine grovelt , 
eng. to submd., poorly sorted; wel 

f-95 95.0-96.5 1o-s-e 0.0 "" $ ? - Silty Crove'ly SANDS: br.; 10:>.: Solt. < 0737 SP 
I -0.2 I ppm non plastic: 70% send, coorae to fine grained, 

mostly med. sands; , 5~ rovels. med. to 
1--- mostly fine grovels, on~. o subrnd.; wet 

Bottom of boring 97.0 ft. 

~00 1- -
r 
r 

10 < 

NOTES: • B<>ring terrnlnoted ot o depth of 97.0 ft. beeouee of running sands. 
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ICF KAISER £NGIN££RS BORING LOG 
Project nome ~go!tieor Tire ~ B!.l~~er Co. Project No. ~761-005 -Ql! Boring No.PB 23 
Location Goct<!veor Ari"Yona - PGA Sit e Sheet _l_ o1 - '-
OriUing Finn b1!2:1r Mi..,in:g ~. Water Levels: Deeth ~evation nme/ Ocrte G.S. Elev. 
Drflllng Method l::h2llgw ~~Ill ~g§" During Drilling ~Qt cvoilobt• Coelng Elev. __ 
Hollow- Stem Auger O.D.___L_I.D._ L After Drilling Start Dote 5/15 /91 
Rotary Bit Oio . N{.A Casing Dlo.__!!.LL Well Level Finish DcrteS/:5( 91 
Total Boring Depth 2M !!. Depth Meosured Relative To G<cde Logged By J. Moore 

SCALE SAMPLE 
UTfl. WEL~ IN O(PTH SPT BLOWS REC. PIO ~) 

MAT!R!AL DESCRIPTION TIME m:r RANG£ .,., 6 in. OVA'! SECT • CCNSTRUCTION 

. 

. 
I 

. 
f- ~ f- -

. 

-
. 

. 
1-10 f- -
r -

-
-
-

- I~ 1- -
r -

-
-
-

- 20 20.0- 21 .5 50/3" 0.2 0.0 - GW - Grovolly eilly SAND: rod. - br.; 57. < 1059 GW 

l 
ppm silt. non - plastic to very fow plasticity; 70X 

sand, fine to CO(Irs.e groin~. -Jubrnd. to 
sub<ling .: 25?. grcvels. ang., poorly sorted; dry. 

- 25 25.0- 26.5 50/1' NR NA - NO RECOVERY. < 11 1 i -

AtJG£R REFUSAL 0 28.0 FT 

3ottom of boring 0 26.0' 

f- 30 r' -

f- 35 . 
NOT<'..S: • Original Joiljpilot bori~ loc ation was abandoned 0 o depth of 14.5 ft. (locotion woa offaet) ond revlaad 

Jo-cction j os obond~n 0 28.0 ft. sit!\ol'l.ngp:~~~tions terminated bec.ouse of heovy concenttotione of cobbles orovels O:reomb<o-d deoosi ln - le<:trtion. 
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ICF KAISER £NGIN££RS BORING LOG 
Project nameJ~or Dr• 4; Rubbtr Co, Project No. o~Z6 1 QQ5 Q2 _ j Boring No. PB-2~ Goo""eor .~,o~ ,. ... ~"· 1 
Location 

Sheet _:_ of _ 2 _ Drilling Firm deb1r:: ~iDIO!ii ~ Water LAvela: QeQth El!votiOO TimtLDato G.S. Elsv. Drilling Method Hoilgw Stgm Augar During Drilling 45.0 0737{!1. 2J-91 Casing El•v. __ Hollow-Stem Auger O.O._L_I.D.__L_ After Drilling ---· Star\ Date 5/23/9' Rotary Bit Dia. Nit. Casing Olo.___l!LL Well lAve! 
Finish Oote~/23/9' Total Boring Depth ~z.o fl. Depth Measured Relative To Qc!ide Legged By J, Moore 1Sc~.LE SAMPLE 

urn. 'N£J 
IN DEPTH SPT BLOWS REC. PI~Al~l MATERIAl OESCRIPTION ...,ME 

~ONSTRiiCTJO~ 
FEET RANGE -.,., o in. (J'./.11. ~ $£CT. 

I . 
. 
. >-s >- -
-
-

' I 

riO 
10.0-1'.5 14-21-50 0.5 0.0 1- SM - SOity SANC: br.: l OX snt. non- plastic to I< 0634 SM -ppm v. low plostlc.ity; 90Y. :~end. coarse to fine grained, mootly tine eon<lo. • caliche, poorly I $orted, poor)y cemented; dry. 

I 1-·s 1-
-

~ 

1-

. >-20 20.0-2'.5 29-'10- 0.7 0.0 ~ SW - Silty ~rovei:Y SAND: br.: 5% silt. non- < 0045 SW -50/4. ppm plastic; 70% aand, coarse to fine 9roined, mo.tly mod. son<ls: 25X grovels, med. to moltty fine, subcng .• to aubrnd., poorly 
. sort6d, poorly cemented; dry. 

~ 25 25.0-26.5 16- 2G-32 0.9 0.0 1- SW - Some ot obove: dry. < 0705 SW -ppm 

1 1-JO 30.0-31.5 50/1!' 0.~ o.o >- GW - SorctJ CRAvrLS: br.: • ox aond, coor .. < 0718 GW l ppm to fin&. mostly coorae aonds; 60~ gravel!, ~;oorse !o r.nfl. rnosux fin•. ong. to submd. grvvets; hard, de!"'<se str-eQmbed type· deposits; dry. 

35 i NO':'ES: • Grovel observed 0 o depth of 12.0 ft. (or very hard caliche) 

1 
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ICF KAISER ENGINEERS BORING LOG 
Project nome GoodYear T:tl & Rubber ~ Proj ect No. 0376 : -QQ5 00 Boring No. Pe-2• 
Location Goodv•cr Arlzono - PGA Site - Shee\ _L of _2 _ 
Drilling Firm tltbgr Mioiog ~~. Water Levels: De2~b Ele"'''li2n llme!Oot1 G.S. Elev. 
Drilling l.letho<l HQIIQ.,.. Stem &~get Outing Drilr.ng ~.g 0737 / 5-23-91 Colling Elev. _ _ 
Hollow-Stem Auger O.D._L_l.D.___,!__ After ornllng stort Dote~1 
Rotary Bit Olo.__t;/,;_Cooing Dio. Nib Well Level Finiah Oote5/ 23/9 1 
Total Boring Depth §7.0 !I Depth Measured Relative To Sirgge Logged By,!. Nooro 

~C.A.L€ SAMPLE 
MATERIAL DESCRIPT10N UTH. WELL 1N OEPTH SPT BLOWS REC. P~A(~r TlME S(CT. CONSTR\JCT10N FE£1' RA.~GE c~r 6 in. CJil 1' 

35.o-36.5 50/o o.• 1.0 SW - S\1\y grov•%e 5»10: br.; 5X sill: 60ll: < 071 8 SN ppm ecnd, eocra• to aand•. m~ med. . 
grained; 35" grov&la, coorse to mos7: fil"'e, 
an9. to subon9. grovels. poorly sorte ; dry to -rnoist. 

. 
-

r 40 40.0-41.5 50/6" 0.3 0 .6 r GW - Sllly sondy GRAV(LS: br.; 1 Oll: s~l. non- < ono GW -ppm plastic; 40X sand, coarse to fine, moaUy m&d.; 
~0% gravalt, coarse to fin• .. mostly tine, -
eubong. to I Ubrnd ., hard, denss, poorly 
cemented: moist. -

-
-

f-45 4~.0- +6.5 S0/5" NR NA -No recovery. < 0737 WET -
~ 45' -

~~ 
-
-
-

S0.0-51.5 50/ 5" 0.3 o.o - GW - Sllly oandy GAAV(L; br.: 5r. sill, non- < 0748 GW -ppm plorJc; 35!1t tend, coors. to £'"itle-, mott)y fine j- sands; 60% grovels, coor .. to mostly fine, 
~ aubmd. to aubong., poor1y .aort~d. "s\reombed 

deposits•; wet. 
~ 

- 55 55.0-56.5 11-17- 0.6 o.o ~ GW - Sandy GRAVEL: br.: l5X sond, coarse < 0800 GW -50/5" ppm to fine, mostly mecl. sonda; 65% grovels. 
coorae to flne, mostly flne, submd. to rnd., 
• atreombed depoaas•: wet. 

- 60 eo.o -s1 .5 50/6" NR NA t- No recovery. < 0815 -

-
r os os.o-66.5 • 50/ :r NR NA -No r~~- < 0831 -

-Bottom of boring • 67.0 fl. 

-70 
NOTES: Augers ore unable to continue downward borehole odvonc.ement oeeou.s• of ouger teeth worn out. Boring terminoted 0 67 .o· . 
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ICF KAISER ENGINEERS BORING LOG 
Project name ~ooZ:t~gr Tire ~ BYbt!er Q2. Project No, 037~1-005 00 - - Boring No. PS-f!(, 
Location -· Goodveor AriTOM - PGA S 1• Sheet _l_of J.._ 
Drilling Firm t:f:f::Qcc \t~ni!lg Qsl. Water Levela: Dei!Y! Elevation Tim t ill!!!• G.S. Elev. ----Drilling Method Ho!!p'« Stem Aucer . During Drilling ~- 0615/~-15-91 Caalng Elev. _ _ 
Hollow- Stem Auger O.D.___!L_I.D . .:Ll.L£ After Drilling o•.o· 0800£:~- 15 91 Start Date ~I! 4 / 91 
Rotary Bit Dia. N,!!, Casing Olo.~ Well Level Flnlah Oote:v,~;s· 
Total Boring Dept h ~z.c n Depttl Meoaured Relat ive To ¥,NJde U>gged By !jomer 

:SCALE SAMPLE 
U"H. ~~WE •• 

IN :IEPTH ! SFT BLOWS RCC. P.OAI~) 
II.ATERIAL OCSCR:PTION 711;: FE£1 RANGE oer 6 ln. OVA 1 SECT. ~STRUC'!lCN 

No acmples colled ed from 0.0 to 20.0 ft. . Thl• :rone is cncracte.rized by qrovels. silts 
end sends. . 

. 

. 
r-5 r -

' -
-
-
-

r-1o 1- -I 

l 

~ 

1-
- I~ - -

- 20 20.0- 21.5 30- 50/.5' 1.5 0.2 - ML - SILT, gravelly silt: lt. red.-br.; 9~ ML -ppm s'lt; 9ravef. cloy and aond make up 
remcming 10%. 

- 25 25.0- 26.5 1 2- 1~-23 :.s 0.2 - ML - Ctoy.y SILT: ll br.; 60:>: silt; 20:>: cloy, ML -ppm brittle, 0\lt hoa cohesion. 

-
-30 30.0-31 .5 50/ 0 .4' 1.0 0.2 - ML - Upper 4- inches eome cs above Ml ...., 

ppm Sll - _ower 6 inches silty qroveUy S»:D: S'll r•d.- br.: 70 X s~nd, poorly sorted, aubong. 
to aubmd.; 25X grove(; 5X cloy. -

-
~ 

3~ 

NOTES: HNu background • 0. 1 ppm 



j 
ICF KAISER ENGINEERS BORING LOG 
ProJect name Goo~gr Tire & Ry~t!Jt C:g. Proj10et No. ~761 ~-22 Boring No. PB-~,?f 
l.oeotion r Arizor.o - PGt._ s~. Sheet __L_of _L 
Drilling Flrm ~gbcc htloica ~~. Water Levels: _Q!Jill)_ £1evation DtlleLDate G.S. Elev. 
Drilling Method HgliO:r! S~tm Auger During Drilling _M.9.:.. .O~l§l5 15 91 Coeing Elev. __ 

Hollow-Stem Auger 0.0,£__1.D.L.lL£. After Drilling 6•,2: oegOl5-15- 91 Start Dote 5/J 419· 
Rotary Bit Oio. N,!~ Co sing Oio.__:!.!L Well L8Vel Flnlsh Oat..S/1 5/91 
Total Boring Depth az.o fl. Depth Measured Relative To Gr~~~ Logged By Bg[!ltr 

SCALE1 SAMPlE 
liTH. WElL 1/ol J£PTH SPT BLOWS REC. ~A( f) 

l.tAT'ERl.'l. :l(SCRIPTION IME FE;:T !WiG€ pe£ 6 in. st:CT. ~'ISTR~CTlO~ 
35.0-~6.5 M/0.5' ML - Upper ~ inches, setme oa ol:.ove. ML 

GP - \.ower 7 inches sonc:t;o GRAVEL: red.-br.; GP 
60% revel, ong. to .subong .; 40% sand, ong. 
to au ong., fine to ecorse 9r~lned, poorly . 
sorted. . 

. 
-40 40.0-41.5 27-55/0.4' 1.0 0.2 - SW - SHty grovelly SAND: rod.-br.; 70" sw -ppm aond, poe~ aorted, eng. to aubong. to 

submd.: 2 % grovel, ong. to eubrnd.: 5% . 
.!ill ond clcy. -

. 

-
-~5 <5.0-4&.5 50/0.4' 0 .4' 0 .6 - GM -Silly, soncfy GRAVEL: red.-br.; 40" GM -ppm groveJ. up to 1 inch in dlometer. 30% •ilt; 

20% sand, fine to coorae grained • .subon9. to -
aubmd.; ·o~ clay. -

-
( 

'l -
-so 50.0-51.5 50/1 .5" 1.5. 0.2 >-- GC - Sandy eloyey GRAVELS: br.; 50% gravel, GC -ppm a.ng. to subong., mi.r:erol eonstitue:~ts/rock 

types of Jravels include O:Mrt.es, quart: -
feldspa\ha' s, and ferromagneaium; 30% clay; -20% sond, fine to coarse grained. sobong. I to submd.; molat • .sli9htly plo.stic:. 

J I-55 55.0-56.5 21 - 17-18 'S' 0.2 ~ GC - Clayey aondy GAA\II.EL: br.; 60" grovel; GC 

I ppm 30~ sond; 1 OX day; sompte aimi:cr to 
(50.0- 55.0). 

\ 

" i 
l 
J r SP Upper 4- red . br.; 100,.; SAND, very \ 

fine grained with a trace of ailt l 1- GC - Upper middle < clayey gravelly SAND: \ 
J 

. 
red.-br.; 40X aond, fne to eooru groined. - 60 60.Q-61.5 24-13-20 1.4 0.2 subang. to aubrnd, mod . ... 11 sorted: 3011 SP -ppm grovel, up to 1/ 4 inch in dlometer, )0,. clay 1 
gr~J. up to 1/4 ineh in diometer. JOX cloy GC 
SW - Lower middle s• SAND: red.-br.; sw 
100% sand, trace of silt., fine to coorte 
~rained. pocrly sort9d, subcng. to submd. 
L - Bottom :; silty ClAY: rtd.- br.; 70:11 

clay; 30X oUt. 
CL 

-s5 65.0-&&.5 <-4-8 1.0 0.2 - SP - Upper rt' silly gravelly s.<:lO: rod.-br.; SP -ppm 70~ sond, aome os prevloua descriptions on 
sorting and roundin~, fine to coafse groin•d~ 
30% grgvel. up to /4• in alze. 
CL - Lower 3" snt1 ClAY: rtd.-br.; 70:11 CL 
elcy; 3011 lilt. ' 

I . 
70 

] 

NOTES: • Wet 0 approximately 55.0 ft. 
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ICF KAISER £NGIN££RS BORING LOG 
Project nome Goodvegr Ti[J " Rubb!! ~- Project No. 03761-!!2~ co Boring No. PI? rHs 
Location ~!2:0st£!:Q(, dd.J!i!"2 - PGA Silo - Sheet_L of _3 _ 
Drilling Firm tltl:!:er Miniog C,g. Water Levels: OeQth Elevatig!l limeLD!!l! G.S. Elev. 
Drilling Method t:iQIIcw ~l·m &lger During Drilling 5~,11" 0§1 5L5-!~-g; Coaing Elev. __ 
Hollow-stem Auger O.D,___a:_ I.D.LJ.L£. After Drilling 6~~2· O~QL5-J~-~ 1 Start Dote 5L\ 4Lii1 
Rotary Bit Oio. I'll A Casing Oio._!!LL Well Level Flnish Qate5/15/91 
Total Boring Depth az g fi. - Depth Measured Relative To 'cgde Logged ByBam er 

~CAL£ SA.\APLE 
LITH. WELL MATERIAL DESCRIPTION TIME 

IN DEP":H SPT SLOWS REC. PID~(~l SECT. CONSTRUC110N TEET RANG£ oer 6 in. OVA 1 
70.0-71.5 7-9 0.~ 0.2 SC/GC - Up~r S s;ity gravelly SAND: rod. - sc; pom br.; 40%. sand, fine to coorae, subonJo to GC -

•ubm~.. poorly sorted; 30" gravels; X cloy. -CL - l?ottom S' snty CLAY: red-br.; &Oll CL 
eloy: 40~ •iit. -

-
~75 75.0-76.5 5-7-9 1.4 0.1 - SP - Up~r 1.2 ft. grovo11y SAND: 85ll: aond, SP -ppm fine to 'II. coarse grclned; poorly to mod. 

well sorted, subcng. to eubrnd.; 1 s~ gravels -
up to J/ 4" In diameter. -CL - Bottom 0.2' grovelly ClAY: 857; cloy; CL 
15" gravel -., 

- 80 eo.0-81.5 5-5-5 .. ~ 0.1 - SW - Upper 15• SAND: 100" sond, fino \o SW l ppm vety coarse, some os deeerib4!d in 7.5.0-80.0 
ML - l?ottom S' clayey SILT: 70ll: sOt; MI. 30X cloy. 

r85 65.0-86.5 ~/1" ~ 0.1 ~ SW - Simiicr to obcve .ampla 80.0-~.0 ft. sw -ppm Upper S" o.a obove, fine to v-.ry coarse aond. r $1-t/SC - So\\om S' an\y clayey SAND: 50~ SM/ sand; 30% cloy; 20% silt. sc 
r 

r90 90.0-91.5 0 -Running sor~d - no sample. -

-
- 95 95.0-96 .5 0 - Running scmd - no aQmp!e. -Terminoted borfn9. 

Bottom of boring 0 97.0 ft. -
-

~00 r- -
-
-
-

105 
NOTES: 
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ICF KAISER ENGINEERS BORING LOG 
Project nome Goodyt9r lire & Rubber Co. Project No. 03761 =005-00 ! Boring No PB-28/ 

. t-20 
location Arizono - PCA sa. ShMt....:L of -• _ 
Drilling firm H~tbl[ t.!lclog ~. Water Levels: Qe121b ~§vgi,ism DmeLDat§ G.S. Elev. 
Drilling Method H!i!ll!i!:O: ~ltm Auger During Drilling 5o,g· 0745/5-15-91 Cooing Elev. --Hollow-Stem Auger O.D~I.O.~ Mer Onlling 41.8' 6--15-91 Start Dote 5/14/ 91 
Rotary Bit Oio. N{/< Casing Oio,..J!LL Well Level finish Oote5/15/91 
Total Boring Depth ]06.,;. !l Depth Measured Relative To .Qr9~1 logged By Bgrctr 

SCALE SAMPLE 
UlH. WE.U. IN DEPTH SPT BLOWS REC. ~A{~ 

MATERIAL OESCRIPTION l'UE FEET RANC€ oer 6 in. SECT. ucnoN 
70.Q-71.5 6-4-8 1.5 0.2 

SP - Scm• oe obove - i~!ll send; < 0840 SP ppm 
5ll sill -

-
-
-

l-75 75.0-76.5 ~-8-9 1.5 0.2 1- SP - Some os above - except 95ll < 0850 SP -ppm •ond; 5!; tilt ond grovels. 
-
-
-
-

r-eo 80.0-81.5 4-4-6 1.5 0.2 I- SP - Some oo 75-80'. eo .. of oomple 2' < 0900 SP l ppm of red.-br . .Jilt. V, brltu•. firm: moist but 
not wet 

-

r-es 85.0- 88.5 4-6-5 1.0 0.2 r ML - SILT: red.-br.; 100ll tl~. firm but ML -ppm brit:Ue, motet but net wet, could oct oa on 
O'l'J~ord. 

l-90 90.0-~1.5 3-J-6 0.7 0.2 - Cl - Silty oondy CLAY: red.-br.; 90% Cl -ppm cloy; 5% ellt; 5% sond. 

-

,--95 95.0-96.5 4-+-6 1.5 0.2 ,..- SP - SANO: red.-br.; l OOX sand. med. SP -
ppm to c;oor.se groined, subc~. to submd., 

moderately well sorted. 

f-1oo 100.0- t.O 0.2 ~ SP - Som. 01 above (90-85'); troce oilt. SP -101.5 ppm 

105 
NOlES: • Hnu boekround 0. 2 ppm o 0800 

Mnu onnu ua reoding 0.2 ppm e 0820 



J 

I 

I 
' 

I 
( 

I 
J 
-, 
' 

•. J 

I 

I -· 

J 

ICF KAISER ENGINEERS BORING LOG 
Project name Goodyegr Tire & Rybber Co. Project No. 03761 005-00 • N PB-26/ 8onng o. 1-20 
Location G:>Odvear Ati1ono . - o>c.t. s; Sheet_l_ of _ 4 _ 
Drilling F1rm He!lmc Mioiog "g, Water Levels: .Q!Illb Elevation Ii!DtLD.sUt. G.S. Elev. 
Drilling ~ethod~w Sttm Auger During Drilling SQ.Q~ 07!~L~ 15 ~1 Casing Elev. ___ 
Hollow-Stem Auger O.O~I.O . .Ll.L£ After Drilling 4 1.8' 5-15- 91 Start Date 5LU/91 
Rotary Bit Dla. N{.A Casing Dia.__t!LL Well Lo'l<ll Flniah DateS/15/91 
Total Boring Depth I Q6.~ fl. Depth Measured Relative To ~[!i!~§ Logged By Botner 

~CA~E SA.MPL£ 
UTh. 'WEll. S?T S!.OWS REC. ~A£0 

MATH:AI. O~i'TION nw.: IN DEPTh 
S£~. FoNSTRuc-'CN FE~ RANGE per 6 in. 

-
No samples collected first 20 feet - This 
zone is characterized by a.ilts, gravel& and 

-
aonda. -

-
-5 - -

-
-
-
-

-10 - I 
J 

-

-15 - -

- 20 20.0-2\.5 50/0.4' 0.4 0.2 r- SM/GM - Gravelly • nt)' SANO: lt. br.; < 06~ S'IA/ -ppm 40X ~ry fi.M to eoc/ae eond, subcng. to Gil su:bmd., poorly aorted; .0% 11lt: 30Y. gr-ovel, 
up to 1.25" . 

r 2s 25.0-26.5 31 - 35-J& 1.0 0.2 r (;tl - Silty sandy GRAYa: tt. b<. !o < 0700 (;II -ppm red.-trown: .5~ gra1el, ong. to submd .. 
variable color and minerol compo!~ition; 40:l 
sand. fine to coCJrse grained, poorly ~ortod. 
subcng. to aubmd.; l OX oilt. 

r- 3o 30.0-31.5 50/0.4' 0.3 0.2 - P - Crcvelty SAND: as above exee;>t greater < 07otl SP -ppm per~nlcgo of oond (so,;), trooo ,;it. 

.l5 
NOTES: Hnu lx!c~ground 0.2 ppm 0 0630 
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/CF KAISER ENGINEERS BORING LOG 
Proj~ct name GoodYtp~ Rw;~l:tlt ~g. Proje¢t No. OJ761-~2Q Boring No. i!io28

/ 
Location Ari7"~ - ..C.. S.\o Sheet _2_ of -·-Drilling Firm t:to~~' tdlc!ng ~. Water Levels: QeRlb Elevation JjmeiQate G.S. Elev. 
Drilling Method Ho1'2w Sts:~m Aucer During Drilling 5Q,Q' .O'Z!:iL5 15-!11 Casing Elev. __ 
Hollow-Stem Auger O.D~I.D . ..L.l.L£ After Drilling -4 1.5' _$-15-91 Start Dote :i/14L91 
Rotary Bit Dia. N[!:, Cooing Dia._...J!LL_ Well Level - --- - ---- Finish Oate5/15/91 
Total Boring Depth JQ6.5 !! Depth Measured Relative To fir sua Logged By 9ornor 

~CA,EI SAMCl£ 
urn. MATERIAl O(SCRIPTION 'NE.L ... L~ DEPTH SPT 2 ... 0WS REC. ~A(fl TIJ<[ 
SECT. CONSTRUCT.ON FE£T AA'IGE per 6 :n. 

35.0-l6.5 35-19- 0.7 0.2 
GW - Silty sandy GRAVEl.: br. to rod.- < 0710 GW 42/0.25' ppm 
br.: 50% <Jrovel tJorioble mln•rol composition, -
ong. to aubmd.; 40~ sond, fine to c:oorae -groin•d. poorly sorted, subong. to aubrnd.; 
\OX silt. -

-
r-~o 40.0- • !.5 38-50/0.4' 1.0 0.2 t-GC - Cloyoy oondy GRAVEL: br.: 40% < 0720 GC -ppm grovel, ong. to submd.; 30"- sand, fine to 

coarse grained. poorly sort&d. aubong. to -
aubrnd .: JOX cloy. 

-
-
-
' t- 45 45.0-48.5 22- 50/0.J' 0.5 0.2 t-CL - Silly CLAY: red.- brown; 50% silt. ~Oll < 0740 CL J ppm cloy. At bottom of aomple lt. br. to 

wn.te calicl'lfi Ioyer about 2 inches thi-ck. 
I 

-
r-so 50.0-51 s 7- 12-32 1.5 0.2 r SP - SANO: red. - brown; 100% 9ond, < 0745 SP -ppm m~. well sorted, subong . to aubrnd. 

Ltinuol eompotrtion eonsista of quoth, 
feldspar. and farromognesium minerals. 

-55 ss.o-56.5 5- 7-8 1.5 0.2 - SP - Silt)' Clayey Sond: reddish brown color: < 0610 SP -ppm 90% sond 01 above; Sll sil\; 5ll clay. 

r -
r 
- 60 60.0-51 .5 $-S-9 1.0 0.2 -SP - SA/10: 10Gll sand, .a me os 50-55', < 0820 S? -. ppm trace of ailt. 

-

- 65 65.0-66.5 5-8-14 t.S 0.2 - S? - SAND: 100% sond, some os 50-~S < 0825 SP -ppm exc~pt coa,..t grained, mtd. to coarse sand. 

-

70 I 
NOTES: 



/CF KAISER CNGINCCRS BORING LOG 
Project name Goodytgr 'Tire & Rybbtt Co. Project No. 0376 1 -00~-oo Bering No " 8- 281 

. '-~ll location Amnnn - .,..._. Sit• Sheet_4_of _!..._ 
Drilling Firm l:l'btt Mloicg ~2~ Water Levels: De~!b tJ!vation DmeiDgte G.S. Elev. 
Drilling Method Hollg:a: Sltm Auger During Drilling 2Q.g· o7~U5 15 ~1 Casing Elev._ 
Hollow-Stem Auger O.O..._L_I.O.,L!L£. After Drilling 4- i.a· 5-15- 9 1 Start ~ate 5 / •t /91 
Rotary Bit Dia. N{t, Ccaing Dio._l1LA_ Well Level Flnish DateS/ 15/ 91 
Total Boring Depth H!§.5 tt. Depth Measured Relative To ~r.qstl Logged By Borner 

SCALE SAUPLE 
liTH. "ELL l'l O£PTH S?T BLOWS REC. ~.<~'0 

MATER1Al.. OESCRP!IOO liME 
~'mRIJCTlOt. FEET RA>IGE -~..- 6 in. SECi. 

105.0- 8-12-10 1.0 0.2 SP - As pr·evious somp1•. alightly moro SP 106.5 ppm ~ oi~ (5,.;). . 

Bottom of boring 0 I 06.5 ft. . 

. 
-

f-110 '- -
-

-
-
-

f-115 f.- -
-
-
-
~ 

f-120 1- j 
-I 

.J 

l-125 1- -

1--130 1-- -

~ 

~ 

f--, 35 1- -
~ 

~ 

140 
NOTES: 
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ICF KAISER £NGIN££RS BORING LOG 
Pro jeot name Go~sixeQ[ Drt ~ B:!r:!bber Co. Project No. Q~Z61 -oo5-oo Boring No. EB-22 
location Goodve"' •"•Mo - PGA S•• - Sheet_! _of _L. 
Drilling Firm Hfb:tr ~~iofog !d:l:. Water Levels: Q!l!!b f:l1vgtign nmeLOate G.S. Elev. 
Drilling Method :-lollow Stsm Auger During Drilling 45.0' 1JQ5/}..22-91 Casing El<w. -Hollow-Stem Auger O.O.........a::.._I.O._S'_ After Drilling Start Date 5 /22/S1 
Rotary Bit Oia. !':!LA Casing Oia. N{/• Well l evel Finish Oate5/22/81 
Toto I Boring Depth §Z Q f! Depth Measured Relative To Grodt Logged SyJ. Moore 

SCALE SAMPlE 
LITH. WEll IN OEPTH s;:,;, a~ows REC. ~,...~~ 

MATER!AI. OESC'IIPTION TlME FEET RANGE r 6 in. SECT. ~ONSTRUc:\0~ 

. 
>--5 .... -

. 
-
. 
. 

>-- 10 10.0- 11.5 12-18-2$ 0.7 0.0 >-- ML - Grcrvolly sandy SILT> rod -br.: 70:>: silt, < I 118 ML -ppm non-ploetlc, brittle, bedding plains visible; 20~ 
sand, med. to mostly fine sondt; 1 0:>: gr<l'lels, . 
med. to fine, ong. to tubrnd, poMiy sorted; -dry. 

-
-,._,5 .... -
-
-
-
-

.... 20 20.G-21.5 13-14-38 1.3 0.0 ,_ SW - Silty gravelly SANOS: rod.-br.: 1~ < 1130 S¥1 -ppm silt.. non-plostic: 50% aond, coarse to fine 
groined, mo.stly med. sonds; .OX 9rovels., -coor.s• to fine, subong. to aubmd. poor1y 
cemented, poorly sorted; dry. 

>--25 2~.0-26.5 50/~; 0.3 0.0 1- SW - Gravelly SANO: br.: 80:>: oond, coarse < 11~ SN -ppm to 11M oondo, mostly mod.groinod: 2~ 
t;TGYela, coarse to fine grovets. v. ongutor to 
subong., poor'y cem«ntod • ccllcho", poorly 
sorted: dry. 

. 

. 
1-Jo 30.0-31.5 50/4" 0.2 0.0 1-GW - Sll~ sondy GRAVEL: br.: .5:11: sflt: 15:>: < 115J GW -ppm sond, coof"'e to fine sands; 80% grovels. . cooru to fine. mo.stly 1ine. subang. to svbmd. 

poorly oC<1od, e!reQmbed dopow: dry to moist . 

~ 
35 

NOTES: • Gravels firtot observed 0 13 ft. below grade. 
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ICF KAISER ENGINEERS BORING LOG 
Project name G22!t!tor Tire §; BYb~tr Co. Project No. 2~761-005-QQ Boring No. PB 29 
Location G~e.ar A!lzona - PGA s~. Sheet....t.. of _ 2 _ 
Drilling Firm CG~r t.li."ling ~. Water Levels: De~t!J E.11votion lirnal!&!• ' CS. Elev. 
Drilling Metho<l !jg;11gw Stem ewgs[ During Drilling f2sQ' _ _ _ _ 1305/5-22-91 Caaing Elev. __ 1 

Hollow-Stem Auger O.D._L_I.D._.r._ After Drilling Start Dote S/22/91 1 
Rotary Bit Oia. N{.A Casing Olo.___ti{.f,_ Well Level Finish Oote.S/22/9 1 
Total Boring Depth §2!1 1!. Depth Measured Relative To Grode l ogged ByJ. Noore 

fsCALE SAMPLE I UTH. WELL IN DEPTH SPT BLOWS REC. PIDA(~) 
MAW~\Al DESCRIPTION TIME FON~UCTION FEET RANCE o.r 6 in. OVA 1 SECT. 

35.0 36.5 18-50/5" 0.7 p~~ SW - Crov•lly SAND: gray-br.; 95'1 sand, < 1207 SW 
cootu to fine. mo.stly med. <jlroln6d; 5" grovel. 
mostly fine. subang. to &\lbm<l.: moist. 

l-40 40.0-41.5 27-50/t' NR NA ~NO RECOVERY. < 1J05 -
r 

-

-45 45.0- 46.5 7-13-12 0.9 0.6 1-ML - Sandy groV<OIIy SILT: rod.-br.; 70:0: silt, < 1316 ML -ppm non-ploatlc to very low plosUcfty; 5" aond, 
coarse to fine sand; 25~ grovels; med. to fine 
grovels. subrnd.; wet. 

-so 50.0-51.5 18- 20-26 1.2 o.o 1-ML - Sandy elayey SILT: rod.- br.; 90:0: oilt, < 1328 ML -ppm non-plo.stic to very low plo~Ucity; 5% cia-;: 
5% sand. fine-grained aond. mieoeeous, with 
block on;onJc layers; moi.st to wel -

-
-S5 55.()-56.5 14- 19-22 NR NA -NO RECOVERY. < 1340 NA -

" 

'""60 60.0-61.5 $0/4. NR NA -NO RECOVERY. < 1353 NA -

Bottom of boring 62.0 tt. 
" 

-
l-6$ r- -

I 
No recovery (NR) 
NA - Not Available 

70 " 

NOTES: • Because of poor reeove6 on lost len toot of boring and problems ••ith ru.nnintiJ eonds 
b<>ring WGI terminated 62.0 ft. 



j ICF KAISER ENGINEERS BORING LOG 
Project name Good~ISlC D~l ~ Rubber ~. Project No. Qil7~ 1-ooo-oo Boring No. PB-~Q 

Location G >rl.nno PCA Silo Sheet_:_ of __L_ 

Drilling Firm Heb1r Miclog '2· Water Levels: Q!R~h ~~~gljQJ1 Time£:Q!Ua G.S. Elev. 

·, Drilling Method Holli2• ~ltm ~~~~5i~r During Drilling 1'\ot ob.e.eM!d Ccslng Elev. __ 

Hollow-Stem Auger O.O,_j[__I.D.~ After On1llng Start Dote 5/22/91 
Rotary Bit Ole. NlA Casing Dlo.___t!LlL Well Level Flnish Date5/22/91 

Toto! Boring Depth 2S L 2~ n. Depth Measured Relative To Grode ·-- Logged ByJ. Mol!(l 

SCALE SAMPLE 
LITH.~ WELL MATERIAL OESCRIP'TlON nME IN DEPTH SPT BLOWS REC. PI0~(0 SECT. NSTRUCTIOt. fEE' RANCE per S in. OVA 1 

l . I 

-, 

l 
. 
. 
. 

l 
! 

-5 - -
-

-
-
-

-10 10.0-11.5 34-50/4" 0.4 0.0 - ML - Sondy grovelly SILT: lt. br.; 60" < 0657 ML -ppm sift, btlttle, "caliche type• , ncn-plo..stic: 5% 
aand, mostly tine 9roined; 1 OX oravela, med. -
to moatly ftne, subrnd. to aubon9., poorly -sorted, hard; dry. ( 

-
-

l-15 . I ... '-- -
-
-
-.l 
-

51J/ 4" 0.0 1-CW - Sond)l Silty GRA'ia; groy br.; 15X I f-- 20 20.0-21.5 0.2 < 0914 GW -ppm silt. non-·ploetic; 10% sand, meet to mostly 
fine 9roiMd: 75% grovels. mtd. to mostly -

~ 
fine. ong. to subong., poorly sorted; dry. -

" 

l 
-l 

-
l-25 2~.0-26.5 26-SIJ/ 4" 0.4 o.o I- GM - Sandy oilly GRA'ia; l"td-br.: JO!I < 0924 Ct.l -ppm SJlt. non-plcstie to v. low ptootkfty: 10:11: 

sand. CO<UM to fine sond.s, mo.·Uy med. 
sonde; 50" g.rcvels, eoorae to tin•. mostly 
fine grovels, submd. to subong., poorly 
sorted, l"tr•ambed deposlt.a; molat to dry. 

rJo f- Bottom of boring 0 29.0 ft. -
~ 

-
-

35 
NOTES: Driller observ•d grovels at a de-pth of 6.0 ft. Auger refusal obe•rved <Jt 26.0 ft. 

Borehole location wos offset 25.0 ft. ond re-drilled. Auger refuaal ob~rved at 29.0 tt. 
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ICF KAISER ENGINEERS BORING LOG 
Project name Go~ts~r ]jrg ~ 8y~QI[ Cg. Project No. 03761-ll!l~-QQ Boring No. Eil::ill 
Location ~ AriM~ - PC.< S>to ShHt_l_ of .....L_ 
Drilling Firm Hebg( tdlcing k2- Water Levels: De!Uh ~evotion iime[Date G.S. £lev. 
Drilling Method Holl2:tt: Slar:o Auger During Drilling not obaerved Casing £lev. --Hollow-Stem Auger O.D,._L_l.D.___L_ Aft or Orflllng Start Date :il~~lll1 
Rotary Bit Dio. NlA Cooing Dia . ......l:!a.... Well Level Finiah Date5/ 22/ 91 
Total Boring Depth ~Q l ~4 !I Depth Measured Relative To Grgsla Logged ByJ. M2ore 

~CAl.E SAMPLE 
MATER!Al. O£SCAIPTION UT"ri. WELL IN DEPTH SPT SLOWS AEC. ~A(fi 1111:: 

SECT. f;oNSTRUC110tl FEET RNICE per 6 in. 

-
-
. 
-

f--5 r- -
f- r . 

r -
-
. 

f--10 10.0-11.5 28-21-30 0.6 0.8 r ML/gf.A - Sondy gravelly SILT: dull br.: < 0600 ML/ -ppm 50% sitt, non-plastic; 10!1: 10nd, coarse to 
CIA r fine, mostly mecl sond.s: 40X gravels, COOt'Se . 

to fonc. moally fine. submd. to subang .. -cyaveto, poot!y sorted: dry. 

-, 

~ - 15 - -j 

-20 20.0-21.5 15-18-22 0.7 0.8 c- SW - Silty 9"""'1ly SAND: red br.: 5JI: oDt, < 0615 sw -ppm non-pJo.stic: 65X sand, coarse to tine, mortly 
m~. t:ond.l, poorty cetTM'nt.ct: 30:11: grove1a, 
coarse to fine. very on~. to subong., poorly 
sorted, dente; dry. 

r-- 25 25.0-2&.5 50/ 5" 0.7 0.6 r- Cll - Sondy oilty GRAVEL: 9ray--•hite to <06JO Cll -ppm t-- red.-,bf".; 30::C silt, non-ploatle: lOX 
send, coorte to fine, moatly mecl. sonda: r- 60X grovela, coarse to fine, mostly fine. 
subong. to oubmd.; dry . 

f-

-30 30.0-31 .5 37-50/4" 0.5 0.6 - CM - Sondy oOty GRAVEL: red.-br.: 20% <064J GM -ppm silt; 15X aond, coarse to fine, mostly med. 
sands; 55,; Qrovels. hard, dense, • streambed 
deposita• , coarse to fine. Jubong. to .aubrnd. 
9""'"'"· poorly sorted: moist to dry. 

. 
35 

NOTES: • Grovel zone first observed ot 8.0 ft . 
•• First borehole obondonlltd ot o depth of 30.0 ft., • auger reluaof. 
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ICF KAISER ENGINEERS BORING LOG 
Proj ect nome G!i!o<i:.:ISI' Tire & Bw2~sr Qo. Project No. 03751 -QQ~-QQ Boring No. PB-31 
U>eotion ~ "" r Arizooo - Pi'.A s.· e Sheet_Lof _L. 
Drilling Firm Ha~g[ .~IDIDQ ,Q, Water Levels: Qe~b Elj!vation ]!!!eLDg!e G.S. Elev. ___ 
Drilling Method Hg!Jg:w S11m Auger During Drilling ngt observed Caaing Elev. __ 
Hollow-Stem Auger O.O.....L_I.O._L After Drilling Start Date 5/22/91 
Rotory Sit Olo. N,!!;, Co~ing Dio._ttLL Well Love! Finish Dat.S/22/9 1' 
Total Boring Depth ;lQ .! ~ fl. Depth Measure<! Relative To ~rggl Logged 8y J. !!122r• 

SCALE SAMPLE 
LITH. WELL IN DEP"H SPT SLOWS RfC. ~A(~) 

W.T'ERlAl OESCRIPTION n~o~r 
;"E~ RAIIGE - 6 in. SECT. ;-.nON 

34.0-.>:>.5 50/S' 0.1 0.4 
1- SIN - Gravel SAND: lt. br.; 80% sand, < 0719 sw ppm 

"cotiche"' , poor to moderate cementation, r COOfSe to fJne 9tained, mostly tned. sands: 
20% grovels, med. to mosUy fine grovels, 
subon9. to OI'IQ., den.st ; hord to dry to 
moi.at. 

Bortm of borin9 0 ~.0 11. • l-40 1- -
1- 1-

1- -

-
l- 45 - -

• 1- -

-
-

I- SO - -
-

1-
I-SS - -

- 60 r -
-
-

'-65 1- -

70 
NOT<S: • Second borin9 abandoned 

causing ouger refusol. 
al o depth of 34 tt. because of boulders/ cobbln and gravel 


